HMEHER  Bull. For. & For. Prod. Res. Inst. No. 359, 1990 1~122

B/ +FALHICEBIT 2 FTEBEYEEOEREL
HifEIC BE 9 B 5T

H o R Y

Kivono, Yoshiyuki: Dynamics and Control of Understories

in Chamaecyparis obtusa Plantations
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Fig. 1. #~fze/ # ALHKONE
Location of study stands of Chamaecyparis obtusa.
R0 @idHh D fiE, KWVELIT 100 m OFEHE
@ in the Fig. shows a location of the study stand.
Thick line shows the 100 m contour.

AEMSOBEBR*EERTRENERFEHERZBORINEE L ANFBEE L - T, REHK
TRABEELOSHE L DA L T, HEAHRIE ha %700 3000~4000 &, TAHRTIE 4~8 &
CEH64F), 7, HidkDd o BERKE TOMRMIZ 12~184 (F154) TH-to v YD IFTAHL
T, BEREE TBEITbh TV, RIROEBER I 40 HEED A5 CHMEE 6~10% D bDHE
ook, BRE (No. 15) ©HEE (No.16) ORLIHEH - foo BITOERER DS - 1o

BE, ERHOBRECIHEEDERICL - T TEEMEEORCEMK LD 5 iiEdS 5
(PFEH, 1967 ; B, 1968), LHL, Tho2WOMTES L/ £Hofliz <DL, BB
RITRTE M1,

2.1 HRE5ERAEE

FEH & G

REEE (WL, CD RUEBENEE VEMYE%OBHRE OBEREEE S T 5705, 1979~1984
H£ DTS, 9HOOHMAZEY, 385 (Table 1) @EAFHI I0mX10m DHERERIT 1, %
LT, MEEBKT 2t/ +2BEL TEENLBEOKREEY, 2058 (ZhiEEEHEL LD
R0, TEBEPRE VU TREHNTRS ALY FHEYLL LoEEMoBLHBIL, HEER -
BEARE, @%, &5 50~T0cm M Lo@Es» SR D AR L AR Shich, BIiXKBs#
LWwiEddot, TOBRARME 0em LEO DR BEABRABERE L, 2L T, HEOHE
FHRICEDWVT Braun-BLaunquer (1964) OHETRMELZEY, HAMS %2354 7 (BB



Table 1. FHEHZOEE

General descriptions of study plantations.

o | SHEKE Es | REME | i il | P 1y |A EBEERY EARE BAE RR B Db
No. PR/NBE Alt, | &R Site Stand | & & |Ao-layer Shrub layer Herb layer & MR R
Stand |[Compartment Mean age Mean | coverage* Stand age at the
No. |in Kasama gradient tree B R | 5% | g thinning, volume
forestry of slope] height Height |Coverage| Height|{Coverage| ratio of removed stem
office m) | (p | @ | | @ | % " %)
1 |21h 2Ire 320 15 & Dry 30 10 8 0 0 0.20 25
2 |21 2lre 280 25 thit Mod.| 30 12 40 0 0 0.15 1
3 |21~ 2lhe 350 15 B Wet 56 18 70 1.8 40 0.30 20
4 |21~ 2lhe 330 13 &t Dry 56 14 90 1.0 15 0.20 65
5 |21~ 21he 360 25 it Mod.| 56 15.5 57 1.8 23 0.20 23
6 |21#% 2lnu 320 30 &t Dry 59 14 50 1.5 20 0.10 5
7 [224322kus | 320 18 it Mod.| 72 16.5 77 3.4 60 0.13 68 *x
8 |19 19u 260 10 thtf Mod.| 52 16 95 0 0 0.30 70
9 199 19u 250 30 #H Dry 52 14 65 0.4 10 0.20 10
10 641 6re 200 25 &4 Dry 45 12,5 85 0.5 25 0.15 70 40 10
11 |EM#iPrivate | 200 21 ¥ Mod.| 19 9 — 0 0 0 0
12 {38h 38re 520 28 it Mod.| 75 18 60 2.0 50 0.15 10 *k
13 | 384 38re 520 15 B Wet 75 21.5 80 4,0 4] 0.30 20 **
14 |{12%s512s05 | 200 13 itk Mod.| 18 a2 2.4 90 0.30 55 35~65 6
15 | 38iC 38ni 250 8 it Mod.| 34 13.5 — 0 0 0.15 2 26 8
16 |[17C 17ko 300 2 g Mod.| 70 17 62 5.5 99 0.15 4 40 20
17 {174 17sa 290 20 it Mod.| 76 19 55 2.5 % 0.20 18 42~417 9
18 |17 17sa 300 18 ¥t Dry 76 15 0 1.9 23 0.25 65 42~47 9
19 |[17& 17sa 280 8 Bt Wet % 2 72 5.0 90 0.15 5 42~47 9
20 |3604 36hiy 120 13 &t Dry 74 15 75 1.0 4 0.23 33
21 | 3604 36hi4 120 15 ittt Mod.| 74 18 0 3.5 0 0.10 5 **
22 |17%% 17na 300 18 it Mod.| 27 11 77 0 0 0.25 8
23 65 6u 310 25 ¥t Dry 70 16 50 2.0 80 0.15 0 40 7

SHAEHHEAEI O P B
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Table 1. (22%) (Continued)
® | THERE | &y | viasi IO AN O |AJBEEER v N R{REF D PRl
No. AN Alt. | GRS Site |Stand | B & | Ao-layer | Shrub layer Herb layer L MRRIMRER
Stand |Compartment Mean age Mean | coverage* ___ Stand age at the
No. [in Kasama gradient tree B | REER | g | Mg thinning, volume
forestry of §lope helg)ht Height Coverage |Height |{Coverage|ratio of removed stem
office (m)| (°) (y) (m (%) (m) (%) (m (%) ) (%)
24 69 6u 300 0 it Mod.| 70 19 50 3.0 80 0.15 30 40 7
25 69 6u 280 20 @t Wet 70 2 60 4.0 PO 0.30 40 40 7
26 63r 6mu | 280 20 ¥ Dry 22 7 60 0 0 0.20 5
27 6¢r 6mu | 280 20 thit Mod.| 22 10 40 0 0 0 0
p::] 63 6mu | 280 g B Wet 22 13 40 0 0 0.15 10
29 6L bre 200 25 E Wet 45 17 85 1.0 80 0.20 25 40 10
30 5L bto 320 20 ¥t Mod. 45 15.5 70 1.0 40 0.2 50 40 10
31 225 22ro 340 20 it Mod. 17 7.5 30 0 6] 0.20 3
32 194y, 191, 200 20 ity Mod. 21 60 0 0 0
33 1902 191, 200 10 24 Wet 21 11 50 0 0 0.18
34 |38ic 38ni | 280 8 di¥f Mod.| 34 13 — 0 0 0.18 1
35 31{ 3lku 140 5 it Wet 69 20 70 3.0 40 0.20 30 **
3% |31 3lku | 140 8 ot Mod. | 69 17 87 2.5 55 0.40 40 o
37 26  26ko 180 5 ottt Wet 58 18.5 95 2.0 30 0.60 80
38 262 26ko | 190 10 it Mod.| 58 16 D 1.0 k] 0.20 58

* 19824EH 20 2 1983 40 9 A D, Measured on Sept. 1982 or 1983.

IR O LT 40 FEC AR AN TV 3, MEBEURERIIAN,

Judging from the number of the annual rings of the stump, a thinning was practiced when the stand was about 40-year-old. The volume ratio of removed
stem at the thinning is unknown.
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SyFic GEEF, 1988 bl

HEEBEOBEBEHESHICT 520, ABKSOTH S 16~T3HAD 12 KD 2 RUKTEER SR
to (FB%F, 1988b), 1982~1984 E DT IL Ah S BHE 3 HE TOBYE A TH~ I, TELEE
BHOEBTHY, —HE2BBLTEDOR DRV IcY 2,

12305250 4853 (Nos. 11, 15, 17, 19) THEZREAH 20mx20m OFFEREH T, KK
DOEEOKRESEHEOHENHICEHLET I~ MEDY v 7L AZ RO L TR TEREEREH -
foo DWVWT, 4T AKDERBEZSOELODE, + 7V KOREMTERAEE ha % b OISk
AT EOEM T ha U DEICE L, ERIE8SC THHRKEL LRoBEETA L,

WE, ERAAIBICHESR, SDLBOELEATHEET SR 51, EOEEERSRY
BT, £/ FOEHOBEAHBLOTYEE L 2EAL FOBEEAHT B LB3E LV, L
L, &g oEEFEE LS, No. 15 KIOBEHARUOEBROBESRA O >V Ttk 1 >
7 THZ>FBH S VERBH L, MEKEOSTH 5 — v 2WHohicd 3 GEFED, 1984b) & &
bYFEORHERA, YFETDSIORBEEED I,

12 5y b D5k H D 8 k4> (Nos. 3, 5, 16, 18, 20, 34, 37, 38) TRBEIC L » THHERERD 12,
BTEREBEAER L ORICIIRNT » 7RSI T 16 CBFREAMK D Lo (SHINozAK! et al., 1964 a,
b) B&HE L, LHLARGOMTHERIC—EDHBRREL TR LI ENTEN, #->T, IOXK
ERHOTHHRSOBAERE Z OB FERL OHWET A I ENTEIEEL I, BHICH 20m=x20m
O HEXEE S, KNOEEOREEROEE N ICEOET 156~20 Biko+ » F LV REBOH TE
BERY, TOEE ARSI OS Y LR SBAETER S BAER L OBHRRICRA LB KER
RSB, LT, LI AMSGEELUHET ha ¥ b ORFERERD 72,

feffl, BTEREBEAEREOMBRICIPPRELESDEN S » o HiFh > DREVIERIH
THEIEEREL TROLBEARBOMEROBERZRI +24% E L, 4, HTHRIETS
DEVHDTREREREFHVTRAIY, BEFE0oEOKA TR EL S 3 v 32 fllRE LTl - 7225,
No. 17T M5 Ta v N X BBORELEAZ 1w, BRECKRICE > CEMSE FERERO L~ E T
5, NBOBERZERI LIS ThH-o1io BHPOMSTHEICABBRENSLLTH L, gy 2R
TRTEHEERY, soic, BAERAIME L1 & 2OBEREALI+9% ITET 5, £/, 1%
h ORFERERE 15~20KTH 30T, WHERBOHEMICIZILT% OEEARZNETN S,

TREHEMHAOEEHELZHSHIT /0, TERENEHELEABLEAFGL 22, BBORT 3
COREANBEA A (EE, 1988b).

HEAR] 16~73 4 D 12 44> (Nos. 5, 10, 11, 15~20, 29, 37, 38) T 1~2 »FH¢ 25 15 »ik
%2EY, BEREBO EOMEMEE RLIa (Relative Light Intensity a) S{ERKBORBTEE T 27+
*0MEEROEMBEREROVESME (hi) L2FH I, 2L T, #~BHoBIIHIKS (b)) Biic
HEOMBER : I/RLIa=a+b/hi 2R® 1, k7L, a, b WE/NHBERETRO1IERT, £
TENREN —0.235, 4.38 (P =0.73*), Rk T —0.0917, 3.94 (+* =0.73*), [F@H: T —0.0493,
510 (r’=0.82") 2O THLDHBEMSDI L7 FFOEFTEH0II>0T, HEXAD hi 2H



B/ *F ANLMICE1T 2 TEEMEZOBE S HIEICBT 2% (FE) -9 —

~, FRifRAL T RLIa ##&E L1,

[EARE] 16~T3 44D 10585 (Nos. 4, 5, 11, 15~20, 34) OHEX TIEABHEREEAZED
LoV E RLIb (Relative Light Intensity b) & Zfll- 72,

BEGABCHEDOEEEBRBEH SPLTL B 23013 3 7 4572 5 VBBEEF T-1 £HL
1979~ 1984 E DO T 9 BOBRHAEBUIEF T A1fll> 7o RLIa, RLIb & bic 1 EOHEICEIT 5
RER OB DKL IZ50~100 [FITH 5,

TEEMHEOCRERHEZHSMIT 500, WEEHFSHEO 27 #4485 (No. 22) & 7644
#4y (No. 17) RUEMSTOE < i & 5 ERBREG TR HFEBRMA IR G 7584 % FRIK » BHTRHER
KT, ENENHREOHMRECTEEYEEOETIREORTE 5L T4 LA OBMEEY, &S -
BREEEHZ ~4 BT > EEIem OEICES, 19864 Hh 5 1987HD 1 B TES » BIE
K[KUEBDEFIE(L 2T, 2L, BEIMNEARAILIZZE6H -1,

T, KREEOMBERD S0 1986 4 9 HICEEH OME THMBEAR - 72, TR DK
LE#2I40 3 RLIa, RLIb Ol E&EERICic L,

2.1.1 TEMEYEEOBERICHE Y X 53

(1) FHEEEEMEF

TEEEEAER L TW DRy IHy, TAF, Y7a99KE, Fitv 7Ty %7352 (51,
1977) OFETH - 72 (Table 2)o i  DRAFRED BV IBERKO TEMMELE 4K T 528 (Table
3 LEBOLOHED -1, BEBKSCOEELIHITED, AMFELE, HEGECOHEECEL
BHELOTHRICH~NONNT VAL S B, b/ + MO TREDHEORREOL (i3, BERKIZE
BTA2ETHELEEZ NS,

I OKAEEA S (W], [EBE] 0 1966~1975 H OB R (DAKRINGS, 1966~1975) » 5
FABHKDY OBH X OHEHR (WD, BxofElK (CD 2kl s, ZhEN106~97, — T~ -9
month - C DRVERACEE hic, RAEKRZ ZRBEBKO A OEERMORSE, WI 8, CI-10
month - C (FH, 1949) L h PP BEBLABLD 5,

2o Wi, Cl&ift- 2 tHBRBEOBE 0N I RBERMEH - 1%

FRELTFREOE , FATHTR, TREMBEENEL(ZLLEILME 5, HRB» E07HHhicES
N 60 FEE 2 5K (HFH, 1983) TR TEMMBESEBRICEL» -1, 0FEITA RSz EC
ATH, W OHEATWED o, FRICHBEITRES O 7 +HdicgE o/t 2 #8 (60 F4) b TER
MIBENBEAERD -1, FIBTRNIXFY, BETRIYIFIHOBBEWEFNKACAEN I =~
ZPE->TWh, MRANEHRE» SDLEBAT BN TH -, LWFNOWE, BERKE TILTREYEREY
+AEFELTEIOREICEL TS (Fig. 8 &, #F#LLRKD), Thicbrbb ot RENTBEO O, LEM
PUADOHB BTV EERBEL TV S, KEBERGOMAALEEHNTERT L, HE—FL, {3
{—BEH L, B —Bhr0, B —EL, ON-8EL LNE, H-BRAICEEIITEBVAN YLD 2T
W@MHBE2, 7+ BORREYOE 04+ ML &--BOEREM S Iz Y 5, H—BERAICIIES 28
LA s A% b 2ifCEYAE >, BEMKREOERENLERENOE TR b, B—BEEIZEE
SICHRBFVHHRICHRA 2HEDFE 2, BEMKSOEGRYO M niclic s, B—BEFCEEICH
A% D OB ICHAZHEMMEESH, Thi3Dhv, B, EPHELTE / 3o TREMBENZ L
moteDi}, B—REGFTEHEOHEUS L ~1tiDEELZONE, BEHMO Y FHICE / +HEHED &, HNI
B—EEHIETH, TEEVFZORENNA SN L aiEEsrd 5,




Table 2. t /¥ ATHOTBREMEEOREHRK

Floristic composition of understories in Chamaecyparis obtusa plantations,

I HY Site
#4r No. Stand No.

Quercus serrata
(a5 7)**

Polygonatum

lasianthum
(3¥=vzal))

Disporum_smilacinum
(Fa29)

Viburnum erosum
(anysH=X3)

Rhododendron X
Kaempferi (¥ )

Trachelospermum

astaticum (54 HHZF)

Quercus myrsinaefolia
(y5Hv)

Rhus trichocarpa
(F=wonmy)

Cymbidiurm Goeringii

{vaviv)

Chdamaecyparis obtusa
(e #)Z’P

Dioscorea Tokoro
(#=F=awo)

Leptogramma
mollissima (37 %)

¥ Dry it Moderate » Bt Wet ——
26 110 9 4 62320181131322722 2341530 8 538362416 721 1217 14 33 28 29 3 37 35 25 13 19
+ + + + + +
+ + +
* + + 1 2 + + 4+ + + + + + + + 2 +
* + + + 1 + + + + + + +
* + 21 + + + + + +
++ 11 + + 1+ 3 1 +
+ + + 1 + + + + + + 4 + 1 4 + +
1 + + + + + + + + + 1 + + +
+ + + + * o+ + + +
+ + + + + +
+ + + + + + + + P
* + * + 1 + 2 +* 2 + B8 + + +

SEEMECH O PR

& 65C ¥



Helwingia japonica
(NFANF)
Carex dolichostachya
subsp. multifolia
(3 ¥=hvz¥)
Astilbe Thunbergii
(Thyvavuw)
Sambucus racemosa
subsp. Sieboldiana
(=7 +3)

Gynostemma
pentaphyllum
(T=F + X)

Stachyurus praecox
(F7)

Hydrangea

macrophylla subsp.

serrata
F=T7I91)

Disporum sessile
(KvFvrvY)

Athyrium_japonicum
(¥ v¥)

Liriope platyphylla
¥75 )

Hydrangea involucrata
F=TIHA)

Boehmeria spicata
(arhv)

Polygonum filiforme
(3 7% E)
Polystichum tripteron
(FavEVIVUY)
Polystichum -
polyblepharum (1 7 5)

* + + + 4+ + + o+ + + +
+ + 2 1+ 1 +

+ o+ + + o+ o+ o+
+ + + + + o+ + o+

+ + + + + +

+ + + + 2 +
+ 4 + 1 2+ 1+
+ * 4+ + + 2+ o+
+ + 11+  + + +
+ 1 + 2 +

1 1 + + +
+ + + + +
* 4 + 1

* + o+ o+

(8D 24 NP > WEOHBAMEL ¢ AFAWTY + /3



Table 2. (»25%) (Continued)

IHE Site
#4> No. Stand No.

- &t Dry
26 110 9 4 6232018 11 31 32 27 22

b Moderate

B Wet

23415630 8 538362416 7211217 14 33 2829 3 37 35 25 13 19

Parabenzoin praecox
(T777F » v

Athyrium conilit
Ry vy v y)
Cacalia delphiniifolia
(&3 /ﬁ*fl))
Rumohra Standishii
QEVENYZD)

Houttuynia cordata
(K25 )

Ardisia japonica
(¥ 729)

Akebia trifoliata
(337 re)

Aucuba japonica
(74+)

Lindera umbellata
(7oxy)

Eurya japonica
(e¥A%).

Ophiopogon japonicus

Ve /BN

Smilax China
(v NA,357)

Callicarpa japonica
(L7 9F¥F7)

Dryop\tery})s erythrosora

(R=v¥

Rhus ambigua
vy onwy

1+ o+
+ o+ + o+ +
+ 4+ + + + + +

* 1 1

ZatEs

!
R

AR

£ 658 &



Rubus palmatus var, + + + + + + + + + +
coptophyllus
(2 V4 5F3)
Prunus spp. (# 7 2B  + + +  + + + + + + o+ +

drangea hirta + 2 1+ + * + + + + +
(’VT/#4

Ainsligea apiculata + 1 + 2 1 + + + +

Foaunsw)
Neolitsea sericea + + + 1 + +
(vyo¥x)

Viburnum dilatatum + + + + + + + +
HeX31)

Ampelopsis * + T o+ o+ + + +

brevipedunculata
(/7E9)

Celastrus orbiculatus + + + + +
(v A& FE)

Osmunda japonica + + + 4 .
(€v=4)

Oplismenus + o+ + + " 1
undulatifolius
(FF 154)
Carex conica_ * T + + 4 3
(e xH v2H)

Callicarpa mollis + + + +
(Y7L 7%+)
Arundinaria chino g + + 1
(7T X7 244)

Elaeagnus glabra + + + + + +
(v 1)

Lastrea japonica * + + +
(AT 7E)

+ + 1

+

+ +

(5% Number of species | ¢ 13 35 26 28 3130 49 40 11 1316 3 12 13 31 28 26 25 30
(no./100 m?)

39 22

3324521735 3033 8 640335341

51 45 42

* K TR SNz, Found at stand edge. ** Hikdo Seedlings.
EDNHEST S HBEHEES 0ERBEOEIE .

Species whose frequency was less than 30% in every site class were omitted.

MMTY+ /713

-

(45 3o £BNBY T HEOSHAME L ¢ 1
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Table 3. ®REFKEDO R BIEMKO T EMEMEEEZBRT 58
Species found in understories in natural stands of evergreen broad-leaved.
g R B IR
Species Fre?uency* Species Frequency*
%) %)
(CE#tE Evergreen) (#FEH Deciduous)
**Dryopteris erythrosora 100 *x Viburnum dilatatum 100
(R=v4%) (H=x )
**Ardisia japonical{¥73aw) 88 **0 lzsmenus undulatifolius 75
**Trachelospermum asiaticum 88 FFR
(FAARXT) **Callzcarpa Japonica 63
**Lurya japonica (&4 7 ¥) a8 S(Ll\ ER s /*.7)
Castanopsis cuspidata a U“? nipponica 63
var. Sieboldii (RF Y1) & S(*’\TT;F*U.) )
**Quercus myrsinaefolia 75 tepha nanfirq mncisa €3
. . *Dy 1
** Aucuba japonica (7T4%) “ 75 D(L‘;prjor;trasssgtge 50
leb.us Buergeri (721 q_ e 7 **Ansliaea apiculata 50
**[ irtope platyphylla(¥ 77 V) 75 (Fovauns=)
Ficus nipponica (4 ¥ EAX7) 63 **Hvydrangea hirta (37 V4 4) 50
¥*0 hLopogon japonicus 50 Pertya scandens 50
Ve k (ag+RoF)
**Elaeagnus glabra (Y v 1) 50 Pertya robusta 50
Camellia japonica 50 B9 rng=)
(¥ 734 Rhynchospermum 50
Rubus hakonensis 50 verticillatum
(3 ¥=724F3) (Yaw7v/so)
**Dryopteris bissetiana 5O **Rhododendron Kaempferi 38
(Y=A49Fv5) (vy=vvY)
Cleyera japonica (474 %) 38 **Rubus palmatus var. 38
Abies firma (% 1) 38 C‘;’p‘l"p"y”us (V457 .
Ophiopogon planiscapus 38 1o grypoceras
FANT x ) EH) (FFIRR I
Skimmia japonica 38 **thur:nurcl erosum ®
(3 ¥=v+3 . (j/\/ﬁ?zl). g
Osmanthus ilicifolius 38 Os.mu,nda ]c‘zp.onzca (r=4) 3
(4 7F) Viola pumilio (7€ bR I L) 38
Kadsura japonica 38
(2 AHX7
Ltgustrum japonicum 38
(X IEF)
Quercus glauca (77 57 ) 38
Neolitsea sericea (Vu ¥ %) 38

* KR Nos. 37~40, 50, 51, 55, 56 (BRBIfF,

1980), 8 S P HBIHE . 8ERBOBRIE .

Frequency in the eight stands of Nos. 37~40, 50, 51, 55, 56 in Ibaraki prefecture (The Environmental
Agency, 1980). Species whose frequency was less than 38% were omitted.
**Table2 &DILFE, Also found in Table 2.
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(2) SEEBRME

—H, AERSOTEBEMBHEIBHROBVICL-TI ¥4 7It3t 5t (Table 2), T4 b
B, PREVILIADIEELNLLIETHZL23+ 5 (M) P3vvFraa NI Roh3s4 7
&, YRTIHA, dx9F 7V IOREBSLEIADEEELIENISRONE YA, £, 4
HORIIB VY, ZOBHIEY» SHO . >OPRIciET B EEZ N2 94 7D=E0TH b, K54
TREBREOEVERL TVWEEEZLOND, UITEEY M 7ORIT EEIHEThENERE, b
O, BREOPMNZ DL VI EKT, JITirdEd2), B S s,

FEHIRIC & £ 0 2 FRED BT T I FE Y & HIRR S OBIEMIES I c SN TV B (BERIED,
1989), £ Hic & B &, wiEto 13 Be~Bpld) /13 Blpld) B, Wb & @i riotid By &
713 Blp BIEHEE L B,

TIPS} T & b/ A RO MG &I E & OBIRE R D (Fig. 2), INHEL KET - ShEHAERE,

TTT
A1 1 11 1% 4o%yoyryyaayeg

) [ B B S B B R S

T E
Mean tree height (m)

KR
Stand age(y)

Fig. 2. b/ % ALK & aREORE (5%, 1988b)
Stand age and mean tree height in Chamaecyparis obtusa plantations of the three

site classes (Kivono, 1988 b).

ST SY O & O & RS & OBIRI: VH = Br /Y + Ano H BHSOZMME (m), Y EHE (v).

A, Bpl3B/DAFKTRD LHEKT, LI T 0.0360, 20685 (r2=0.97""), difkirithT 0. 0328,

1.5254 (r?=0.96""), W r#h< 0.0311, 1.2765 (x2=0.95"%), £ A, B, C 3t hzhE&, s,

YT BT B ERER. B 1, 2, 3REhThER (WET - MERERE, 1961) @1, 2, 3%H

DEtEgE (KA,

Relationship : 1/H = Bp /Y + Ay, H : mean tree height (m). Y : stand age (y).

Apand By : the constants by the least square method. )

Aypand By, : 0.0360 and 2.0685 (r2= 0.97") in the dry, 0.0328 and 1.5254 (r2= 0.96**) in the moderate,
0.0311 and 1.2765 (r®=0.95"") in the wet sites.

A, B and C : the relationships in dry, moderate and wet sites.

Broken lines : the mean height growth (all trees) in the 1lst class, 2nd class and 3rd class sites of the
yield table (Forestry Agency - F. F. P. R. I., 1961) respectively.
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1961) @ 1~3EMOBMERE (WK tH~kE s, wETHOBEMREIR 2. 550 Fhicid
BEULd ol ML BHIHTRARRIESICLEPOBERESECHA B0, £OMIfiid 40
HEETARBIZEREFRLI»S 2, 155 15 HHITTA -2,

2.1.2 FEMNEOEREHANRIR

1) HEER

BASEAR Y OMEIER (Table 4, Fig. 3) (3 16~32 H4AMITEC GO TIGHE & EEF®12.8
+0.1t/ha), 55~T3 HEMS T, -1 (E9, 10.110.6t/ha), 40 HAETHEEITF 2.7Tt/ha
Bt &I B, HEBHSOKFERNDEVEVSERRT TIRAISNTVS (F4EDH, 1980),
ZFRY SR ELCGPUERNH B (K- BE, 1968), AMAOBEEIEAIZS (1980) D 2.5t/
ha (k7 %) CEV, Rk, SERMS, WESFHEIEL 2 RoWHERIC IMEORESED S
Niihot, Abe -7y Q&b UEN» S Z (LB 1973),

7%, Tabled RU Fig. 3 wanlfce / FOMBERBIChTTICHU SO 140225 (Fy
B &R t/ha (Tabaka, 1977) IKHATRPDE OV, THRFAEFHSBELELHTH S, @
HOEL OREF TR, YFEEORENZITHOKOABHLEEN I ZHOMS L EEhIE
LSBTV S, bR/t Bh, AFATE, ROBERRICERLTHNTEY, BEL
RAREGDILVERRLINTYL S,

B (1974) itk B &, MIfTEMEERE ORICIBIEIC L » TAHIL T, HifIoE VIR

Table 4, t/ + ATHicB 2HEER S AMERE (RLIa)
Relationship between leaf mass in canopy and relative light intensity (RLIa) in
Chamaecyparis obtusa plantations.

w2 YA | S HHEER RLIa
No. Site Stand age Leaf mass in canopy
Stand
No. EE MEESER EmR
Leaf Current Leaf
weight leaf weight area
() (t/ha) (t/ha’ (ha/ha) | (%)
&M Dry 55 10.56 - 3,47 2.3
fit Mod. 55 10.87 — 3.60 2.1
11 it Mod. 16 12.82* 5.50% 4.62% 0.7
15 it Mod. 32 12,74*% 4, 40* 4,21* 0.9
16 i Mod. 67 9.86 — 3.19 2.9
17 it Mod. 70 9.97* 2.61% 3.23* 3.7
18 g# Dry 70 9,52 — 3.09 4.0
19 B Wet 73 10.74* 2,90* 3.49* 2.5
20 &M% Dry 72 10.10 — 3.8 2.1
34 ditk Mod. 32 12,91 - 4,27 1.0
37 ditt Mod. 56 9.42 — 3.05 2.8
3s [ B Wet 56 9.42 — 3.05 2.8

* RERTCKBHE, MRAIECEE (KXBR),
Estimated by destructive method. Others were by non—destructive method (See the text).
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14 1 T I T T T T T T
© 13f .
2 12f .
" g
L
Bs 'F o 7
xe o
> - —
g0 Coo
g O]
O 9k 4
8 i 1 1 1 1 1 ! L 1
0 20 40 60 80 100
e

Stand age(y)
Fig. 3. E/ FATHIZBIT BIMK5} » FRERES OE & HWHEEROBGR (GHE, 1988 b)

Canopy leaf mass in relation to site class, a history of thinning and stand age in
Chamaecyparis obtusa plantations (Kivono, 1988 b).

O : T O WAL S @ : Gty
Control in dry site Control in moderate site
X o [ElE AL
Control in wet site
© : e ORI S @ : [Rlch: 7
Thinned stand in dry site Thinned stand in moderate site
& : [

Thinned stand in wet site

KRE—EOEREH O LD EHMMES B ELEDUNRE QLAY DBEENH D, b/ F3H]
ETHB LV, EH~EH MO IIHINOEVERML TVWEEEZSNEDTH~T3HEEI
MMz o0 THALY, WEEBOBVLRED SN, -1,

(2) HERE & hEEROME

HEEBIBEOFELERLEOFHENLOBERNE S, BEOFEERERD L 4 KMoV TH
BRE I HHEER, BEoFLAERROEOFESHMOMEERD L (Fig. o

ERERERSET CEOFEAERIEA, EOVEGRE T -, MEEBBERSHERY
MNEWIBRENICHH L THL 50 FRER -2, RLIa IKEERICE L TEDb-f, ThoOM
FBh UM 5 &, ERSRERMETICRVECEAERIMETY, —ATHETEOENL DL
HoELEREBIL, MBERBICERMELZ 6D EELN S, HEHKI TRINEERY TS 2.7t/ha
BB CEEHIClALA, £OBHRMRSOMBRICE S HEREDOEA (Table2) KH2LEZ LN
3,

5 CIRE M RS (HEEEOEV) K- TEETVWS LT 5L, HITOEVHK B SREN
BATHEDO THHERLEL NIRRT THS, COEHEID LY, Fig. 4 OBGEIwH~ BT
HWAEBELTRYIL>EKEEL, Fig. 2 HAXHORIT & » TRO EFSRERD SHEER L HE
L& T 5, BIAE20EEMS TIkEME, i, Bicenehn 12,3, 12.7, 12.8t/ha, TOHESE
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BSS o \0
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FFREHHEAER
Mean height growth Hi(m/y)

Fig. 4. b/ FALHRICH T 2 FEEEEHRE LAEOEDHR, RLIa" DGR
Values of canopy leaves and RLIa” in relation to mean tree height growth in
Chamaecyparis obtusa plantations.

* Fig. 5 8B, 15 Fig. 3 [ L,
* See Fig. 5. Symbols are same as Fig. 3.

HATIRELL 9.5, 9.6, 9.6t/ha TH -1, WHERKETHISEREEES VY, HH~EETH
RAO#EWIEFEE 0.5~0.1t/ha b THTHH, COEREORVRIKEEROHTEBZENHE (Coti)
+7%) KEENTLE D,

Ut BN ORBERIMEICH > TRELED LY, BERHFCR - TRELTEDLLA L,
(3) HADKEMHEF

EA84#k43 @ RLIa (Fig. 5) 12 16~34 M T 2% LIF, 52~76 HEEHD Tl 1~6% O HEiFH
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PIZ®H -t BETREHIHO RLIa PP EV, RKEREIHEEIR TS - oo HSERTOMERIC
M-t RLIa O LBHHEEROZNICZEMEL TV 3, 4B, 42 FEEOMKE 2 F£E O RN
4@ RLla i3 13~14% OFEMNICH - .

RLIb (Fig. 6) 3 1~2% D&EMNIcH -7, 7o, EREMEERICHL T TcRsh 28

B LT R

Mean relative light intensity
on shrub layer(RLla)(%)

] 1 1 1 1 i

40 60 80 100
g
Stand age(y)

0 1

:l@ '31@ ®
20

Fig. 5. &/ ¥ ATHICc B 537X « RUKIBERER| DMl & EAR Lo EHs il
(RLIa) &R (%%, 1988b)
Mean relative light intensity on shrub layer (RLIa) in relation to site class, a
history of thinning and stand age in Chamaecyparis obtusa plantations (KiyoNo,
1988 b).
FE13 Fig. 8 LREIL, BHRAIERBIRER OKEAEKS, fhidpAsEHS.

Symbols are same as Fig. 3. Stands in the broken circle were not closed after thinning. Others were

closed.
Fn
% = ,;( 3 ~—1 T T T
'E,i £z 2 ®
g wo O e ®
H’ = 5 //’ e T Temel ®
€25 |k o -~
aic
ﬁ, 2 5 4 1
= 0 1 L
ms5e 0 20 40 60 80 100
£ B R

Shrub layer coverage(%)

Fig. 6. b/ F ALMiciB i 57 IXS} « KBRS OERBEER & S48 EoFigEs
RE (RLIb) & oBEFE GEFE, 1988b)
Mean relative light intensity on herb layer (RLIb) in relation to site class, a
history of thinning and shrub layer coverage in Chamaecyparis obtusa plan-
tations (Kivono, 1988 b).
fF513 Fig. 3 £[E L, Symbols are same as Fig. 3.
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BRicdy, HEEIBLIE 0% DL ERCRAKEL T, BEREEES & % OXOBED BeER-
Lameert O #RlICHES SREL, RLIa & RLIb, BABERRE (LAs, #1) »S5EAGOEOR
FEHREBK (7272 L, K= -[In (RLIa/RLIb)]/LAs) 2Kk¥7, K 13 LAs BB & -7, WE
DEEFRERATEE 5,

K=1.24-0.36LAs (r’=0.89"*)
BEABREOEMBAETCRVELZIVBLLTUVBEICEDLSI LU S, LAs 2% LEb3
Nos. 16, 19 KA TR v o 5 E, 74+ REFREERNELL TV, 20 K @ZhE¥h .26,
0.39ThH b, EREERKOKEDED K, 0.35~0.50 (HK « B2, 1968) IcILiid 5,

(4) HAOBERHE
MERFEALOBEORERENBEOMEIC L > TRE -2 (Fig. Do BERE IIHNEE 20% 2T
OHHTRIBEI TSRO EN -7, LT, HHBENIORKELLE LT ENSHND,
100% IS EWECATHU LM -1, RIEKERK~BFFTEARENETRIEVD TP T 7, L
L, BEETRHESHEEMEGELCRIE—-EDOMEE & -

b/ F OB IC D L TERMS S HEMY L 2 A, BORBED OOLh o1, T, HE

60 r . ' . . .
Jul.~Sep
r ® e \
,/. Apﬁ*—May g
wt 7 P . £
S 4 © Qct.~Dec. -1 g
B //. ---------------------------- ‘ y
g 2 @
x° 2 Jan.
g U
1S e
<o
@ @
S

N
ot ¢ E
O =@ Oy -3
= %5
_20 1 1 i I ) 1
0 20 40 60 100
XS HEE
RLI{%)

Fig. 7. #HXBEORL IKKIBT 35S - REJKBROFHE(
Seasonal changes in maximum or minimum temp. on the forest floor at different
relative light intensity.
O:2184Ee 7 5 A 6] 76 A
27-year-old Chamaecyparis obtusa stand T6-year-old C. obtusa stand
V[ 76 4 (THEYEELRV)
76-year-old C. obtusa stand (understories were removed)

O® : 5 FE R FH

5-year-old Cryptomeria japonica stand
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W53 5E U7 PEHEMEE ) B MBRX A 3 1 AR X & AT ASB VIR T 5 e,
2.2 TREVHREOHHBELES

R ik

TREHEMBEEOMERRUF S OEF LWL T 5120, 1979~1084 £ T 8, 9 A D% %
U, 38#% (Table) ®&h&hic I0mx10m D HHEXER T, 2L T, TEEVEELEAR
BLEARBLISY, BEOMERRUES 2H- 72 (FH, 1988b).

BABOEBELDFEL B0, ¥ T0EETEBEHFORIE S 3HS (Nos. 16, 18, 19) %
BU, H5mx10m OHEXEHRT 2o £LT, BABEECHZ ST 1I~3EMBHHL, %01
BErEE A (BA) OFAEBRUHTERERD I,

iz, MDY ¥ - P ORTICRIZT TEENEEOHEEROEELHO M T S0, KiLm
b D DR A, HOBEREOTIE >\ TROFERIT 1T 7 GHFF, 1988 2),

9, REROBME(AH S IicT 3720, PHILHO 30 E4AHKS (No. 15) & 70 A4 #4)
(No.17) =&, ME (v /) LBERBRPWTHAOEERL ) y— 3 v THETH~NL, T4
bbb, ZUOMNAETIAOSm (EH0.25mD) Or 35y 72 1KS 12HF>6%, 1hBI1EL
Ty TOHRBRERDTHEEL ST, 85C T2 HMED L T SEEEL RO 12, FAEE 30 EEMST
iR/ FieoWT 44ER (1982~19854F), TO HEAMATIdE / Fiz>W\WT JHER (1979~1981 #),
EARBIZ>WT 1R (1981 8) fT- 7

SVT, A, BORBRECFHE AW ST B0, T 20 F4EMS No. 27) & 68
EAKS (No. 24) THEHANEOHMEELREY, 2hEh 5 hFTORAESLERT T L2 2 4R
(1984~19854F) (ch7- OB A, BHER (R E£H .

Tr, A, BOWEKBIIREITHESRMP TEBEMBEEOLELIH ST 57, Table 1 ho
2D TENEN 2~4 DATEt 92 HAORIE S ZRY, A, BRERE TREMEROBMK, M
HMAE, BABEENESE SABMEREAN. BRTsL60, A BHREBFROFHESELLO
T, 9H (1982, 1983, 1985 %) (R~ TH~1z,

EBAMIZR - L ESOHRIE S L VAL LT A0, TEEDEEOEAROAERRE
Hic#ERAEST (P 197D 21702y v FIEEERD L, $bb, Bg~Bpld) 301t
Blp(d) BloticEicHER T 28Eic 5, &0 @KL By 3303 Bly, Botic b BT 28, BiET
BicEWiEic4, Bp 3 Blp Hot ol WERICHET 5B, PTLHEOE» &I HER
JAMEIC ], —FOMEMERETOEC 3OBUIBERESA, SUESOBMRICIE U TR EREK
OMEGE . TA; « R /TA; B3R, 72720, A REE R IBUEEYK  3EoZVEEY.

A, BRERG A BORBEARELBNCRTRERLI»T, KOKFETKDI, bbb, A B
OWBIRELBMEL, HHMERS» SEYEOHBMERERVWER N 5, A, BO¥E GHL
HEABH L TORVIRE) EROTA (%) £Kk», A, BEEERE L, BRHIOE, SREMEmOE
Bhikzkrdicli, IEBATAHMOESR ImXIm &L, 2~4 A0 L TRD LfEDOFP
%, —RESROBE LT,



— 22 — HRRATFAITERE B35

2.2.1 BEABOMEERLGS

EDTHIKS T b BT (R MODEARBI, 0EEREORITRIEILALRELTES
+, 0 FEL oG TREL TV (Figs. 8, 9)

26 HER IC Rtk MR 8%) shic MEEKSTE, BRAEBSELALREL TV
(Figs. 8, 9o LA L, 40 AT Bk (F6~20% BE) SNfksrTI, & OVHIXSTH L
bR & 0 EABHREL TV (Figs. 8, 9o

100 . : l I
ARy}
75+ Dry site ,,o\ |
' 1
’ \
7
\
50 F 7 \ |
I/ .‘
’ / \\
/
Br O._ -/___d T
./.
0 e e 1 1
. 100 T T T /U\\ T
X T Pt
" % 75+ Moderate site 7 o q‘I ]
<o
2 5 :
o sor |
T ap ]
p=}
c
[ 1
100 . . : .
ARMEIT =T O(l?
75 Wet site N J ]
~ ‘
\\\ l’
50 N ' 4
N
0
25 .x |
0 _“/ | |
0 20 40 60 80 100
23

Stand age(y)

Fig. 8. b/ % ATLMici i 530K 5 - BHRBRER M & EARBESROMG (EF,
1988 b £ 4Z)

Shrub layer coverage in relation to site class, a history of thinning and stand age
in Chamaecyparts obtusa plantations (KivonNo, 1988 b revised).
@ : EULFEMS  Control O : &+ 4 Thinned stand
R GELERSICE Y 2ECHE, BREBERS DS 5 O FEDC ARSI bOOEOHEHE %
N
Thick line : the range of control stands. Broken line : the range of thinned stands. The thinning was
practiced when the stand age was about 40-year-old.
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Fig. 9. t/ # ATMicE T 537K S « BRI DG & ERBOF & OBF

Shrub layer height in relation to site class, a history of thinning and stand age in
Chamaecyparis obtusa plantations.
AERUBHIL Fig. 8 LHEL,

Symbols and lines are same as Fig. 8.

172 L, R ORBEOR A B HEIEe T, RIS & LIRS O HBIR O & L 13
BRI RE VN E < 15 o Fo, SEMETHIOD T0 5 T A DM ORRRICI, RHREFOREBSED S>h
U, F e, MOLHIT RIS & LB OMERORIBERA RS &, T0 AT A1 EEL
LBV EHITH 3,

EABOREICHT 2 HBEMOLEE, 40 FAEL LOKITHSHT, LTI & EEED
BapEb - (Figs. 8, 9o

70 A THBEBORS S 344 (Table 5) T BA OBEL(LARD LTS, KHEILIER S
HA, BRILERNEI ZERICH -, MEESDbEL BA OBRFEELIINE S -1, FED BA
LHEHREOBMESEDL SO EKET S L, HERIEDLORVLOPPREIEARICSH S, OHRL



Table 5. &/ + ATHicki 2EAKBED BA, HEROE(LR
Changing rate in BA and coverage of shrub layer in Chamaecyparis obtusa plantations.
ﬁﬁ o LEFRROL BA g}fk Pl C%ﬁ@%‘éﬂ:&
O. Speci roup having the similar anging “hanging rate
Stand hlf):cflgin?r group g the st ey Hh3E J:1ip rate in BA | in coverage
No. At the Dead Increment At the
beginnin end
(m?/ha (m%ha+y) | (m%ha-y) (m?%ha) (%/y) (%/y)
18 EIEILER 1.26 0.19 0.01 0.73 —-16.6 -
Deciduous broad-leaved
Quercus myrsinaefolia (¥ 7 h ) 0.51 0 0.02 0.57 3.9 —
Aucuba japonica (7% #) 0.29 + 0.03 0.38 10.3 —
Eurya japonica (47 %) 0.94 + 0.07 1.16 7.2 —
&it Total 3.00 0 0.19 0.14 - 1.7 -4.4
16 BEILER 1.42 0.24 + 0.67 —21.9 —
Deciduous broad-leaved
Quercus myrsinaefolia (¥ 7 713) 6.08 + 0.24 6.82 3.9 —
Aucuba japonica (74 %) 0.50 0 0.02 0.58 5,2 —
Eurya japonica (¥ HF) 0.07 0.02 + + -57.8 —
&%t Total 8.07 0.2 0.26 8.07 + -2.2
19 I 1.4 0.09 0.02 1.20 - 8.2 —
Deciduous broad-leaved
Quercus myrsinaefolia (¥ 7 #1) 3.70 + 0.09 3.% 2.3 —
Aucuba japonica (7 +) 2,74 0.01 0.06 2.9 1.9 —
Eurya japonica (E##AF) 0.73 + + 0.73 + —
At Total 8.57 0.10 0.17 8.78 0.8 0.6

BA: B oOHENERA, Basal area.

St AL ECR AR MR 2

& 658 &
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SRBMY, T0EAMYDERBHEEE G ERICEVIREICS 5,

2.2.2 HEABOMBREGE

E O HIK S T b WMERAYOEARGIL, 0 FEREORDITRIHTORELTE ST, 40F4EL
Lo cREL TV (Fig. 10),

BABHEEE (C,) RERBEER C,) ML THREHRTEb I IMEFRIcs v BEREER-
f (Fig. 11), WEDORMRIE TR TEM S Nt

1/Ch=1/A.C,+1/Q00—B.C,) e (1)
kL, A, B, BR/NEHBETRKOA-EET, 2hFhEHIHTSI.8, 1.0 (2 =0.18), ditsr
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Fig. 10. t/ # ATMicBY 57HIX S5 « RIKEREI O & EABREROBE (EH,
1988 b =¥E)

Herb layer coverage in relation to site class, a history of thinning and stand age

in Chamaecyparis obtusa plantations (Kivono, 1988 b revised).

HERUEEIE Fig. 8 ZREL,

Symbols and lines are same as Fig. 8.



— 26 — AR ETTFAIIARE %3595

{00 T T T
LrAcave. )
75k Dry site J
é8
50 | B
,’I ° ‘\\\
25p O
hY
J . \\\
Py , , N
100 T T T
;\§ I HY
5 Moderate site
Lo 75 A -
g § ® 0\
28 sof --oe_ o, |
®s 3
'K' :‘ ’ ‘\Q
- A o
8 ¥/ o %,
U% L . 0.0
100 T r r
REILHD
Yw -
~~~~~~~ ~ o
¢/ ™,
Rl
0 25 50 75 100
BEARREEE

Shrub layer coverage(%)

Fig. 11. b/ F ATHicB 201X 5y « [
KIEPER | DEAR R & EAEHE
HROMFR

Relationship between shrub layer cover-

age and herb layer coverage in relation

to site class, a history of thinning in

Chamaecyparis obtusa plantations.

FF5id Fig. 8 LML, ERIZAOHEEE, BRI O

ML BEE#HERT

Symbols are same as Fig. 8. Line shows the range

of stands. Broken line is drawn by equation (1).

5.8 0.9 (r?=0.25%), BHETHTL3, 0.9
(r* =0.36),

(1 R hdERE R EARBEEERS 30
~35% D & EICE DRAIH 44~51% % & 5,

HABOBS ZEBHSIIMEERED -, IO
LREABOBERE BLiEi#EyoBOEL
(Table 2) tihhb - T,

2.2.3 TEEMBHEOHEERE A, BHER

(1) Bk EEOFMHEN

L ORREB S MiF], [(HE) (ARKRE
£, 1984:1985) Tid, 12AMSBEI~2AFT
OREKBIDIEVIEN I, HEBEEOHELRED
Mkhid B, RERBT LML LI LHEV, £
Bk I3% 1200 mm TH %, _

b/ # OFRERII 30 FAEMKS TR 10 A 5BE
2RE»UT, NHEERSITRIOAD»SRFELH
KT, Tk, BRAEOEERRIALGS
HicbhidTe, 1A»S 123 TE,-1
(Fig. 12),

L/ FOEBERI NELEMRST 4.4~3.21/
ha, ¥ 3.9t/ha, 70 HEAEMS T 3.6~1.9 t/ha,
2. 9t/ha TH -1, 72, BERBEOFHERR
0.27t/ha THY, b7 F+D 1EITHIBh T,

Mo A S h 3 BE IR, CORMICELGO
bDMH B, 55~TIHEE IS TEABRUIE
EBOEBEFAIHER (Table 7, BB 2L
FIEAEE 0.11~2.51t/ha, F#0.78t/ha TH
B0, BEARBIL 0.01~0.54t/ha, ¥ 0.10t/ha
L, BABOBRERBRBEREOZ &Y b
BWEEZ LN B,

b/ AOEBEBAMOL / $MTOMEI. 5119 (PG L EREFEE) t/ha (Bl®), 1970 &t
NB &, NEEKRSBIPEEBELDPPEL, THEERSRIPPDLED -1, WTh b EREEZOR
BEHROETS » 12, BREOFEERII>VWTRENSHIBERINED -,

@ A, BEEROFEHLLL

1984 DR (Fig. 13) K2 VTR B &, A, BHERIZ 20 HAMKS, 68EFEAMST L bIT, 2~3
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NEEMDPOE/ FDEE®
I.2r  Leaf-litter fall of Chamaecyparis
obtusa in 30-year-old stand*

8l TNEEMPOE/ FOFE™
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=
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m g Leaf-litter fall of Chamaecyparis w
w_ 0.6F obtusa in 70-year-old stand**
]

. 0.4F

o

To.2 -—l_,—_‘_‘
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T0E LM OEAROEE"
0.06F Leaf-litter fall of shrub layer
in 70-year-old stang***

Month

Fig. 12. k7 & ATHic B 3 X ERBOFEHE( (FBE, 1988 a)
Seasonal changes in leaf-litter fall in Chamaecyparis obtusa plantations (Krvono,
1988 a).
* 1982~1985 DO FEHE Mean value of 1982 ~ 1985
** 1979~1981 F D EYIE Mean value of 1979 ~ 1981
*** 1981 £ 1981

Hid 100% TH - 1255, 4~5 HEE, OBRUDTAETHOE T oo £ L THKD SR ITEP - TR
B4, 12 Hic13 100% 1oE L e 4, 19854 (Fig. 13) i3, &, A, BHEEORL I L» 20
MI~2hHREE Y, BhSHEHT TORMMERASLPLEN 2600, HRZEE U MHE 1984 4
ELLUTVI

EEFH S 0 REHBSAETH 270, BELE2OMAEESABLITBELVY, A, BHREE
BEAFICE L, BhoEICHD - THY, EFEL, Ko SLRADP > THAS LW HEHED S
na,

SO EICREIRLBKOTE (LU0 ENED) PEEROFHEASE Phb->TW
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Fig. 13. b/ F ALHicHiT 2 A, BHEEOFHEL (BF, 19882a)
Seasonal changes in Aj-layer coverage in Chamaecyparis obtusa plantations
(K1yono, 1988 a).
B FIE, MOERIBEERELTRS,

Creasing lines and vertical lines show the mean and the range of standard deviation respectively.

£95, 2AMSBE2ABVLIACAYITRBAS LELERTZ R, BB TTE-TV
E50TY 4 -3 VWEEIOND, 7, BREILENBRATHZOT A, BHRERIZIZIE 100
%R h B, BhoBih I TRMEI kRN B LIELER ST 2 O TRERERCY ¥ -8
WTW3 EEZSNG, —F, BERIDBVWOT A, BEERIMES, 2L T, 10H»5 12 Richd
TR—HEDILTRLESFECHBINZDT A, BHEERIIHEZ 2,

BnE, SR A BERERL) F-PLORCRERRCMZLELT, A, BHEROIEESELZ K
WAELERD B, 1, A, BHBEBRICR) 7 -0O0EP A B~DRBA (FH, 1982) 8hbhb-T
WBDT, FNSDEBIH>WTHHOAIITILEND 5,

8] A, BHEROEXRBE

32 ¥k%) 92 R ORIEME R, A, BHBERIOET 2 M TBMEMEE OB LT L 7,

Y, 24 v FIEMEHTERAE, BABEBERVEABEHEREOZERII>VLT, 9HD A,
BHER LUTE, A, BEBERIKY) ~0F5RERDBLLIS (Table 6), 29 ¥ FIEROHE
RIL 1% it i d - 1o BBREN A, BERERICKRIETEEBIICNE L, ZIT, 29 Y FEK
2R IER I L 3 BERRAFEITY, BEROENEREC>VWTHSRERD LIS (Table 6),
A, BHEBRIRLFEERET HOIMEENAE TH Y, BABEERIZT RIS E, BEAEEY
ROPBIINE N EDGh o T,

22T, MAEMNAERUEABHIERE A, BHERLOBEREHAL R LLEIS (Fig. 14),
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Table 6, t ./ FALHD AoBHERICT I BEROFSHE

“(75%F, 1988 a).

Contribution ratio of factors for Aglayer coverage in
Chamaecyparis obtusa plantations (Kivono, 1988a).

R HEH
Factor Contribution
ratio
(%)
[x1] =% v F#E# Stand index 0.8
[x2] #EEMAE Gradient of slope (°) 61.8
[x8] BEABHE#HER Shrub layer coverage (%) 4.1
[x4] EXEHEHER Herb layer coverage (%) 11,6
[x2+ %3] 63.4
[x2+ x4] 8.8
[x3+ x4] 15.3
[x2+ x3+ x4] 70.2
IOU 1 1 T T
oo 3
O ®© o
s} J
$ 09Q .08 A
vo
by © o A
o3 /
m° s50f O J xx ® /
bl Ioox
) i
- @ o O XX "
E: X O | X X800 A
25 F o) ! O% A
Q@00 x / o8
O x ®xe X
9 O XXX X
(E g—’ g A
0 20 ‘x——o—g———-————x
0 10 20 30 40 50
EHPEEMAE

Mean gradiant of slope(®)

Fig. 4. E/ F ALHIcH T 2 PN EEAAE & EABREMERR S A, BHEROBMRE

(5%, 1988a)

A-layer coverage in relation to mean gradient of slope and herb layer coverage

in Chamaecyparis obtusa plantations (Kivono, 1988 a).

Ao BHEE Ay-layer coverage
O :100~75% X 714~50% @ 49~25% A :24~0%
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A, BHERE, HAASE LT 15 EUTOZME TREABESIEDN 0% IS0 VIBAERVTEA
R R I EERICE <, E 40 BUL o S8 T I EAREHER IO EEEHRICEL, [ 15~30
EOMATO»EABREEESAZVEEED - £, @AM 5ELTOBMET LEAE
R 0% 1T W E T 5 TIRPDPEVEBLSS - 12,

Plb, Ay BHEBERCRLEET 2 L0RMEEMNAL TS 5, HABEBEIZACSE, Il
s 15~30 EOHWBE T REENELITH 1o, —F, BABHEEROREI NS, WEERHERE
EAEHBIRTH - 12,

BAEOZENERBOZTNLY bREL -0, EBSEVNEICHD, 1, MUEKERTH
NEM EXOEMBEVDT, Uy —P2TOBEFORERELITEORLELH ST, BELEENS
ZHEDEHENKEVADTESLD, #-T, b/ FMEFTHRICIE, WELHEET 2L L THA
B L, BAENALABOVEIICTEIENEE L, T, BEREERG A, BHEERIOL
BORBIRIEFSZLVLDD, BRENTORET L LEABIRIELS (Fig. 1) 07T, EXEDS
BEDFZEIIEFE LT,

2.3 TREDBRZOZREEDOLER

MEE Hik

TEHEMEAEOEERRUVECEERDORYEHS,IZT 5720, 1979~1984 EOMTI, 10 H OB
HAREY, IHIXOCHEHNRL D, poKEERSRY SN (Fig. 3) 1244 (Nos. 4, 5, 11, 15
~20, 34, 37, 38) ®ZTNFHIZ I0mX10m OAHEREH T 2, TLT, XKNOTEEMEELER
BEEARLICNY, BEOERLIEOLERERD I,

BEAR RO LETDE VS (Nos. 16, 19 2B< 10451 TRENOERED2EKIZ >\ T
TR LMY EREE - 1, BABOBOE VS (Nos. 16, 19) TRIXADBABHEKORES L&
OHBEEEAEATE L%, BEOLAEGHOUAER (FIAZEELEN CLLRoEROHEE
SEEHETI0EMEE, AiF30 RV L ARy Yy FUVKRERBATZOEREYFELEREHD,
Y TR EXNOEMAOS ORI SH OLEME > TX L OBICE L 12,

BHABIZ>LWTEXRHI ImX1lm OPXE 4 XFHHET, NXHOLSEEOER - MEATERY
- 7o

MEAERLEOLERE BN L, ERRUEOAERIMN THER Y20 0BICE L2, ER
12 85°C THIHHE, Lz o EEICE L 12,

nE, @9 WHETHOBRELEMO FEQEENOEINC Y5, ThLATCES KRR
REDHKPTHRANBEIENBTELD -1, RAH T0ELEOHS} (Nos. 17, 18) TFEOEIELE
WOBERORHE(LE 1 HMFAKE A, FESH AP SABNLEED I L 2 HATO 10
HECLHES L EOEERMBIE, AH»S 1HEMIIED L EOEEEOZALTN0.9, 3.2% £divk
G, KRE, -7, 2ONKEGEOEERZB/MEET S LK 5,

BEAELXBLT2HRIIERAE (T4F, voye, Y582, £498F) OROPEYEREZHS
s A1, 19794 10 Hiz 70 42 (No. 17) TEABOHEBWA S a@Ek (BOMBRER 0.6
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cm PLE) &/phsisf@iE (F 0.6 cm R RUOMKGOHEIKEQHEE (8 0.6cm LLE) 2BIL
i 1~2 EFEEY, ERCEDRERD

2.3.1 TEHEMEEOER

RSO TRENBEOEE LITRTEERIBEFTS) IHEET +~2.52t/ha, T+~
2. 73 ha/ha DO&BHNIZH - 72 (Tables 7, 8), t / FM2AOERIC LD 2HAITERT +~20.3%,
HRET +~46. 1% OFEENICH - 12,

TREENFICED - 201 10 EARICRBE O GIRE20%) 220 oo 70 #4
oy (No. 16) &, 42~47 4R BB (H9%) %20 BHErto 73 44T (No. 19)
TH b, MADOTEER BT > TH- /2t 7 FOWEER (¥ 2.7t/ha) T 2,
- T, LD O TEMDBZRNTORET N, SRS LAEEOEBERBR S, g
MoOMFZRI O LEFIREL, o TRBEREZRAOIMEID R 20I1DEN -1,

BEAE HABRBOMEES A2 VWIIHEEX S LRBOEEHES 2V I EAM L ORI TR T
i, EORIT OIS DEVIC L ZERIOFHIIED SN - 72,

AN

LW.=0.00363C, (P2=0.75%) corereremeerinniins (2)
LW,= 0.0226 (C, H,)" ™ (P2 =0.73%*) weeerereeeeerenniees (3)
LA,=0.00683C, "% (P2== . TL*™)  seveveeerreorronnnnnnens (4)
LA,=0.0515 (C,H)*% (r2=10.73%%) ~erverrremmeninnnns (5)

Table 7. b/ F* ATHOEER
Leaf weight in canopy of Chamaecyparis obtusa plantations.

#a PR TEHEDEZ W ek TEOED LD 2EHE
No. | Canopy Understories Stand Ratio of
Stand - total leaf weight of
No BEATE =¥ N &t understories to
: Shrub layer| Herb layer | Total that of stand
(t/ha) (t/ha) (t/ha) (t/ha) (t/ha) (%)
10.56 0.13 0.02 0.15 10.71 1.4
10,87 0.11 0.01 0.12 10,99 1.1
11 12.81 + + + 12.81 +
15 12.74 0.01 + 0.02 12,76 0.1
16 9.86 2.51 0.01 2,62 12.38 20,3
17 9.97 0.51 0.05 0.56 10.36 5.3
18 g.62 0.39 0.02 0.41 9.80 4,1
19 10.74 1.72 0.02 1.74 12.48 13.9
20 10.10 0.40 0.05 0.45 10.55 4,3
34 12,91 + + + 12,91 0.5
37 9.42 0.57 0.54 1.11 10.53 10.6
38 9.42 0,65 0.15 0.81 10,23 7.9
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Table 8. t .+ ATHOEmE

Leaf area in canopy of Chamaecyparis obtusa plantations.

5y I TEREYE Wtk | TROEOLDZHE
No. Canopy Understories Stand Ratio of
Stand : - total leaf weight of
No. BEAE &t understories to
Shrub layer Herb la er | Total that of stand
(ha/ha)| (ha/ha) (ha/hag (ha/ha) | (ha/ha) (%)
4 3.47 0.22 0.04 0.26 3.73 7.0
5 3.60 Q.22 0.04 0.23 3.86 6.6
11 4.62 + + + 4,62 +
16 4.21 0.03 0.01 0.04 4,25 0.9
16 3.19 2,72 0.01 2.73 5,92 46.1
17 3.23 0.86 0.19 1.05 4,28 24,6
18 3.09 0.59 0.10 0.69 3.718 18.3
19 3.49 2,38 0.08 2.43 5.92 41.1
20 3.28 0.56 0.14 0.70 3.98 17.6
34 4,27 0.01 + 0.01 4,28 0.2
37 3.08 0.91 0.82 1.73 4,78 36.2
38 3.05 1.07 0.35 1.42 4,47 31.7
¥ =
=0.OO444C|,°‘653 (P2 =0.82%) coorerrveremmenin (6)
LW,=0.0137 (C, H,)*® (r2=0.38%) ereeereemmeniiin D)
=0.00716 C 0™ (P2 =0.46%) creerrreeeemrmrremnienss (8)
Ah:00515 (CSHS)O-GBG (r2=0_56**) ........................ (9)

L, LW, 3{EKRKEEE (t/ha), LA, 3FEEEHRE (ha/ha), C, REHEER (%), H, 1E&
& (m), LW, REAXEEE (t/ha), LA, REZEARE (ha/ha), C, REHEHE (%), H, ZE&
X (m) 2zhzhrd,

Fig. 8 & (2), (4), (6), 8) K&b S yRlictkiss: LW, LA, LW, Rt LA, 21 &
N & OBAFEEHEE L7z (Figs. 16~18), 40 4L F oM D LW, © LA, Rttt n
Vo &R O LW, # LA, @IMARELEED L,

2.3.2 TEMVREOCECEER

1) TEENHREOEOLER

126450 T BHYBEOEDEERIL +~0.78t/ha - y DHIFANICEH -7 (Table 9. £/, Wi
DEQEERE KD 4 (Nos. 11, 15,17, 19) K20 T, TEEMHEOEOFERNE / £
MeRDEFNIZ 5 28 &%2RD 1L T 5 +~14.7% OEHAICS - .

ERE, HABEBOEOEERIFOBOEFELFEFVLLbUMADY, TRTEMT LTS
foo MHMIXSOE VT & B HEFEIOFBEHEED Shish - o
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Fig. 15. t/ # ATHicBT 517X 5Y « RURERERI O Ml & BEABEE ORI
Leaf weight of shrub layer in relation to site class, a history of thinning and
stand age in Chamaecyparis obtusa plantations.

FERUEHIE Fig. 8 LEL,

Symbols and lines are same as Fig. 8.

EARE :
1/LWI, =1.34/LW, +1.56 (11 =0.9977) e a0
HARB !
LWIh= 1.05 Lwhl.os (rZ:0.97") ........................ an

712U, LWI, IEABOEOLER (t/ha.y), LWL, BEAGOEOLER (t/ha.y) %K1,
LWI, i3 LW, o®imost LEfIiE TS halRicd -k, THIRBKROZE-0HBAEZ SN
5, B—IcLW, DA HKIE 48bs, BABORELRETE, FELERIEL ok
DEWERILEMSEZ 28EHH 25 (Table 5), FLCERLERMTEERE LN S T4, vay
E, YSHAY, EHAFOIL ey FLUNE, BEPRESBICHVCEOEEEMBELS
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Fig. 16. &/ ® ALMCB T 521X 5Y « RERER O M & {EAREZETHE OBtk
Leaf area of shrub layer in relation to site class, a history of thinning and stand

age in Chamaecyparis obtusa plantations.
HHKRUEHIE Fig. 8 L[ L,

Symbols and lines are same as Fig. 8.

(Table 10), HEZHEHPE BV BABEERHNICEL T Y o5E, YIHVE, T4F, ¥
H#+ &b bIEDEHFMBEY (Table 10),

LWI, & LW, O KEB% 50 TWi, EREMRDEEh- (EABEREC D SEEIE 14
~84% OWHAMNICH - 72) #, HEHS (9, 10 A) OEORFRIYFEC L - THDONT Vo, Hh
HIEEOSWERRE (Tablell) @3 b v a7 v A REOHGH I~2H L2V, Kawano
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Fig. 17. b/ & ATMic &4 230X 57 « RIKEEERI O k6 & BEAEEE D&%
Leaf weight of herb layer in relation to site class, a history of thinning and stand
age in Chamaecyparis obtusa plantations.

FERURE I Fig. 8 LEL,

Symbols and lines are same as Fig. 8.

et al. (1983) RHEKOBHHEEFEMEM ELEEOEFGUIEU LOFR I B L 2ERFBOHRIH
LIRALTVE, Zhick b & Table 11 B F 24 v BRI, BIEGIRICEhERS
Eh3,

Fig. 8 & (), (2), &), (10), A1) K &» SRS CHERE LWI, LWI, #h i s Dl
FafEE L7 (Figs. 19, 200, 40 F4EM Lo E\AEKS O LWI, BRI Duw, MRG0
LWI, dprssmizEgn,

(2) TRAEMEEOED MR

(10) KoWmTIc LW, 2535 &,

LW,/LWI,=1.34+ 1.56 LW,  ceeerersmminnn 12
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b/ # AL 81 301X 4Y « RIRBER Otk & EA R O BAR

Leaf area of herb layer in relation to site class, a history of thinning and stand
age in Chamaecyparis obtusa plantations.

HERUREIL Fig. 8 LRAL,

Symbols and lines are same as Fig. 8.

BOLERIHAREGFLVERET 5L, EURERBESOFPEEROFEMTH 5, AAE
T0 LMD LW, OFFHEERRGEHMT 0.47/y, hEETHIT 0.33/y, BEHEIHTO0.30/y T
Bh, HHEIHOEEIRAFHIKE W,

T, (D R2ZEET 5L,

LWI,/LW,=1.05 LW,"®
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Table 9. b/ + ALHOEDCLER
Leaf production in Chamaecyparts obtusa plantations.

war 2y T BRI Hoarak TEBOED LD 84
No. | Canopy Understories Stand Ratio of
Stand - total leaf weight of
No. 1w N BAE &it understories to
Shrub layer | Herb layer Total that of stand
(t/ha - y)| (t/ha-y) (t/ha - y) |(t/ha - y)|(t/ha - y) (%)
— 0.09 0.01 0.09 - —
— 0.07 0.01 0.08 — —
11 5.80 + + + 5.50 +
15 4,40 0.01 + 0.02 4.42 0.5
16 — 0.41 + 0.41 — —
17 2,61 0,27 0.05 0.32 2.93 10.9
18 — 0.18 0.02 0.19 — —
19 2.90 0.48 0.02 0.50 3.40 14,7
20 — 0.20 0.04 0.24 — —
34 — + + + — —
37 e 0.25 0.53 0.78 — —
38 — 0.29 0.13 0.42 — —

BEAB EERc AN+ EABESOE YNGR E BA4 &, Fla i 1084500 LW, oFEHR
BRI EH T T 0.83/y, iEIMIT0.82/y, BHIHITO0.81/y THY, IHHTILALEOS
N,

2.4 TREYREORERIMALER

RS ik

TREMBEZORERRUMAERORHZW S AIcT 2720, 197949, 10 A s o 70 4
HH5 (No. 18) &tk 70 £4#HSD No. 17) OZhZFHIC 10mX10m O AKX EHE 12,
LT, KNOTBEYMBEELERABLEARB L )Y, BBORERRUOMAERERD 1,

BARB] XNo2@EEEEORD, BERBLNFELER $+HE, HELH -/, BRUBEZTH
FTOBBENT, R E L THERRBERD 1, ROKKEERIR T/R REELRELTKD /., 1
B, HOBSHO, EFC K- THEUALTKEVEREROHE (Seedling coppice, EEDIHH) D
BB %5313 72, Seedling coppice DIRKORERGHEHE L R Shtsh 10, T bEFh
BHEDTHAD,

[BAE] XA ImX1m O/PhXE 4 XFEHFT, MNXANOLBEEEHEO R, BB EYELER,
wEEELRE &+8) B, HEEAl- 2. KAFEyot FERILEE <> W TSR U &
x L CYERRRBERD 2, ThicEXREYOM FEREREREMA - b0 &1 EHEMLEE 0%
ERE LI, ROEERIIESL

BRI ST THYCEL L kokEHICEL, BtHERYYORIKEL 1,



Table 10. HHRLER4BOEOEHES

Leaf life span of four species of evergreen broad-leaved tree.

FE ] R=pi BOHERE Z FHOEMBESEEKIC LD 3E& SIS ar*

Species Habitat Stem diameter Ratio of leaf area in each Mean leaf

at base age class to that i1n total life span

# Age (y)

(cm) 1 2 3 4 5 6 7 8~ (y)
Aucuba japonica {EXRE Shrub layer >0.6 40 27 24 8 + 2.5
(r4+) IEARE Shrub layer <0.6 51 27 17 4 2.0
A Open >0.6 8 16 + 1.2
Neolitsea sericea {ER/E Shrub layer >0.6 21 19 19 12 9 9 3 4.8
(ve5e) €48 Shrub layer <0.6 37 22 1\ 1 7 5 1 1 2.7
A Open =>0.6 40 28 21 10 2 2.5
Quercus myrsinaefolia {EAE Shrub layer >0.6 28 22 23 17 8 3 3.6
(v77n2) {EAE Shrub layer <0.6 3% 22 18 11 § 8 2.8
PA4RH# Open >0.6 64 30 4 1 1.6
Eurya japonica {ERRE Shrub layer =0,6 46 31 14 7 3 2.2
(e¥7+) IEAE Shrub layer <0.6 4 39 14 5 1 2.4
AR Open >0.6 100 1.0

* MENEMBRSLERICED PS50, Ratio of leaf area to current leaf area.

S HAEHIEEI O B

£ 6GE B
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Table 11. HRUEELAHEVOBEEDES

Ratio of current leaf weight to that of total in evergreen herbaceous species.

& HBRARE* MEEOLSG
Species Frequency Ratio of current leaf
weight to that of total

(%) (%)
Ophiopogon japonicus (¥ v / t4") 75 56
Ardisia japonica (¥ 739 J)** 50 55
Dryopteris erythrosora (X=%") 33 100
Trachelospermum asiaticum (74 A X35) 33 69
Lypocodium serratum (b 7% /s3) 25 9
Cymbidium goeringii (¥ 27 V) 25 60
Athyrium yokoscense (~E/ X T) 25 100
Dryopteris bissetiana (¥ =4 4 F 4 17 100
Polystichopsis standishii (V) a v *x /¥ %) 17 100

* TREDBREOEDERERZH A~ 12 WP o HBIHE
Frequency of leaf production in understories in the twelve stands.
YT Ay IERRICEDT,
Ardisia japonica was temporarily included in the table.

2.4.1 TREEYESEOSIFR & LR
B+ HOMEERE, %+ HOBRERI®OMBIEHEERICE LV EEL TKDBE (Table
13,475 1), WSBIRITE BRI TRO L BEOBVE (A1) 1l~T +18% (No. 18) 550
~28% (No.17) OB\ (#E) #id - ko 8+ HORERIHORBMTIRAT ORERL D bAS
WIS &, NEWBREEBH L LIt 5,

TREMBEOEFR (Table 12) RUMAER (Table 13) &, SHATHIEL Y dHETHITE D -
tro MUEEER® 1/2 BHZEC T SRT W, HiEIEEFER (Table 13) MR (Table 8) T
o Foff GEQEYIAERR) H%H, T TE TN 0.55 0.59t/ha .y &1 f, T HID
FHoe@Ev, Lo, BRIEEMS 5 EELENROREOED SIVEERFRAS 1.9 L 3.4
t/ha .y (EEE, 1973) THAHDITE~NDE 1/3~1/6BE LML, /hE,

FACEEOMEER: RERL O EEEER E A€, FRLEE ORERBEETINT
0.17/y, HHSTHIT 0. 14/y THD, EBHTHO FHP0KE L, '

2.5 TREMBEE OB & Yk DL

MR & A

T A OBROEFH LS HhIc T 5725, 1979~1984 FEOMT 8, 9 H OB % E Y, 38 #k4)
(Table 1) ®Z#(nFhic 10mX10m DHEXER T, LT, FTEMYEEOERL L AF
12 %%4y (Nos. 4, 5, 11, 15~20, 34, 37, 38) TR TEHEYEHE*ERBELEAG LT T, £,
AP OMATIRIEEE—E L TIKAICHBLL 72 v BP0 S SR o4 £ H13 LR AN - 72
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Fig. 19. k& ATHicB 27 HIK S « RIKERER Ol S EABOEOLERDBIR
Net production of leaves in shrub layer in relation to site class, a history of
thinning and stand age in Chamaecyparis obtusa plantations.

FBRUEKIL Fig. 8 EFHL,

Symbols and lines are same as Fig. 8.

FHEZ UAIBBELEOETY L BiCA 7,
Wiz, BHEPPDLDOEVEHEAOHBOFHREHSAICT 220, THOZH2ORFEEIT -0
MR B 2B FEEOTREFHESHICT 5120, THIKSPHBORT 3 12 KD THEERRER
Nz, 1979~1984 ORI T Y9, 10 H 0% BA T 1S 1 EH TTRHRN S,
WD o OERE KL OEREH S hIcT 50, hitriio 31 E£4MS (No. 15) T 19824 10
RichkKic BETHEEARE( HE->H X B EBX) SMUEKX (A, BX) %2&J, 11~12 HickHX
(Table 14) %17 » TR4E 9 B IcRAOHEZ O %G L EERERAL 2o hHEIIHO 70 F4EHKSS
No.17) TH1979410 Aic A, BE A BIHEA2 LR Ty, BEERUEBLI LK (BEX
LEEX (A, BIX) &, X (Table 15) %21T- TEEI ARNOFEL OELHRIL @ik



Fig. 20.

e/ ® ALMIC BT 5 TREMEYIEEE OBRE L HIEICBE T 20 (%)

0.08 . : .
LA s: ) O~ =~~-=~=e_
0.06 'y ]
Dry site >Z®
0.04} ./ \\\OI" N
~ 0.02} / |
£ 0 1 1 L
3
“ 1 0.08 T T T
o
o | R . - ]
H % 0.06F  \ioderate site O/,>o' o
g = ) / \
L N o) 4
e 0.04 / N o%.
S = .\ |
W 0.02f / ~ | ]
] ~ b
Q-
ﬁ é 0 {d.‘ r'Ye Yl 1
2
2 0.08 T T T
g 0.06 R M < |
’ Wet site
.oaf oo 4
0 _ o,
- L )
0.02f _//:\ 0\ |
¢ “~~0
0 1 1 1
0 20 40 60
23

Stand age(y)

100

b/ ATMIC B 237HIX 53 » RIMRBEERI O bhils & EABOEO L ER OBIR

Net production of leaves in herb layer in relation to site class, a history of
thinning and stand age in Chamaecyparis obtusa plantations.
FERUBEE Fig. 8 LEL,

Symbols and lines are same as Fig. 8.

Table 12. E/+ATHKICBT 2 TEHEMBZORER
Biomass of understories in Chamaecyparis obtusa plantations.

5 =] R Biomass(t/ha)

No. Layer -
Stand i 3 B+E 15 SC mE* | A
No. Leaves | Stems+branches | Roots | SC roots* | Total

18 {EARE Shrub layer 0.39 1.53 0.52 0.03 2.46

BEXA/® Herb layer 0.02 0.01 0.03 — 0.06

it  Total 0.41 1.54 0.55 0.03 2.52

17 | {EAKJE Shrub layer 0.51 3.41 1.19 0.04 5.17
BEAE Herb layer 0.05 0.01 0.11 — 0.17

it  Total 0.56 3.42 1,30 0.04 8.34

* Seedling coppice DIRKBER
Biomass of seedling coppice roots
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Table 13, k. F ATHicB} 3 TBHEDEEZEOMSER

Net production of understories in Chamaecyparis obtusa plantations.

®ar = FitER Net production(t/ha * y)

No. Layer —
Stand x B+ Rk FR** | SC HRER* =1
No. Leaves Stems+ Branches** wxx | SC roots* | Total

- - Roots
Akl A
Method I | Method II

18 | {&AfE Shrub layer 0.18 0.17 0.20 0.06 + 0.41
BAE Herb layer 0.02 0.01 — ? — 0.03

it Total 0.20 0.18 0.20 0.06 + 0.44

17 | {EXKJE Shrub layer 0.27 0.29 0.21 0.11 + 0.67
EAE Herb layer 0.05 0.01 — ? — 0.06

it Total 0.32 0.30 0.21 0.11 + 0.73

*Seedling coppice DRKMAEBIIRETE U b T8O THTHL D,
Net production of seedling coppice roots is probably negligible.
AR IR+ HERRERIR+ HHMBRERCELLE L,
Method 1 : Assuming the weight growth rate of stems+ branches is equivalent to that of volume.
FHEL #+HERRERRIHOHBHFEREERCE LV & L,
Method I @ Assuming the weight growth rate of stems+ branches is equivalent to that of stem basal area.
FHHEOERRERIR - BMRBRERCELLE L,

Assuming the weight growth rate of roots is equivalent to that of stems+ branches volume.

Table 14. AL SOETHEEF /N FELEE 7 FHROER
General descriptions of 31-year-old Chamaecyparis obtusa stand where
seed dissemination from outside of the stand was investigated.

HEARDFEKME RLla FelER T R &
Values of canopy trees and RLIa | Before thinning | After thinning
SRS Mean tree height(m) 13.5 13.8
M Leaf area (ha/ha) 4,2 3.2
#ER Leaf weight (t/ha) 12.7 9.7
MENEE ST Basal area (m%ha) 45,8 34.6
RLla (%) 0.9 5.6

Table 15. #40> SOBEFHIEE T~/ 70 FEE b /7 FHROEER

General descriptions of 70-year-old Chamaecyparis obtusa stand where
seed dissemination from outside of the stand was investigated.

WEAROFEHEL RLIa FRAT fR®
Values of canopy trees and RLIa | Before thinning | After thinning
Et9KE Mean tree height(m) 15.7 15,7
#HEM Leaf area (ha/ha) 3.2 1.7
ZER Leaf weight (t/ha) 10.0 5.3
REN ST Basal area (m%ha) 51.3 36.8
RLIa (%) 3.7 2.0
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HAERA L, BrRatmcEfAshick bR ke L bicHimsE 5 (MorTIMER, 1974) DT,
No. 17 K5 Ti3 B BX O EFHICE%E O AR FRKPA B DRI,

2L D (No.26) &M (No.28), 70 FEDHEHE (No. 23) L& (No. 25) HiLMIOK
DTHIETOBMBAE N, 196 E3H 0B IHE 0ecmx10em ESEED Ay BEES 5
cm D A BTEE LB ET 29 v P ERRIOMEL SERORE 6 »ET (A3 24 ) TRY,
13 HR 1~5C O TRERAF L7, 0.5mm HORERS 5\ &kEkEME-» TEHETEL L
WL, B E/~ " —3Fa254 b ECEEZSUTEENTVAETETH TSSO ARMICHET S
(Fig. 21)o HAEZ FREEZH M LEFRRERA . B8, AHETRERSZVOHL ) Fo/hssfE
FREHLNT, T/, BERGFORFREDRIEF/TEZLOOTXTOETMRFLALSLLEI>H
BRSO, ->T, HTFLETRTOELIEFHEFANONIOIT TRV,

2.5.1 TiEMEMEE O

(1) TREMMEEDOEK

HEALTRIA S OB 30 EERBOMSTRO T 0 EETH 245, 30~40 HEL EosTit
X0 %h -k (Fig. 22), MREEORB I NHETS - 1o,

AR i ST D 40 AL E O OERIZE e N 3418 (RS & ERRE) & 3149 ()
T, MEDPHEROMCEEER S, >k, UL, EEItozniz 427 (&) EHiT# i~
£, JOBEREZEE (BRESB) TH-1,

80 T T ¥ T T T T T T

0f 45 Stand No.26 .

60 |-

s0f
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#*4 Stand No.23

RFE G

Total number of germinated seed(no/unit soil*)
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30 000
a0k o 4% Stand No.28 |

A_A_.A---A--A--A---A---A--------A

10 ,AA'ﬂA. 5 Stand No 25 1
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FE&OUHENBH
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Fig. 21. b/ F ATHOBIBTOEREICH T 3 RFEE
Process of germination in laboratory of the unearthed seeds from Chamaecyparis
obtusa plantations.
*HEME 600 cm?2 THITED Ay BRUES S5em £ TD A B+,

A-horizon 5 cm deep and Ag-layer in 600 cm? land area.
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(5%, 1988b %#ZE)
Number of species in understories in relation to site class, a history of thinning
and stand age in Chamaecyparis obtusa plantations (Krvono, 1988 b revised)

@ : JEILEKS Control, O : fEfk#54> Thinned stand.
##13 Fig. 8 &£[6] U, Lines are same as Fig. 8.

(2) BEABORE L TRMYEEOEK
EAE, BEABIICEREFHAL 12HSC>LWTERBORE L TREMEEOZSBER & OME
ZRwi (Fig. 23)o Fig. 23 TRY 739 YR o ¥ F o 2 L EALMEY TR - Th, ha{ B
HWMHBECG CEAEC TR ROBETEAEYICED
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eI 0 R0y TIRIBEKEER AEAREER (LW,) oinod LERTMR TR 28BS -
foo 1z, EABROAREYBKRECEREMERIZAZN LW, O LiYGSihiRTcdsh
BHRICH - foo SO TRAENRSED LA, LW, OB RV B S hREREIZHF S
N oty 708, UMK DR MM TREROABENED S 5 (Fig. 23),
BEABEHSSBHICHD 2EAIETEY 2% L&, - (Fig. 4). ThZEABHBEEC/MEE
PEABPIET L TWELDTH B, £07%, 2BHOFTEEEARBDOAAMYER RO
AEYEROEmME L b D L1 - 72 (Fig. 23),

(3) EAEHHE - TEEDHLOBH

TREMYEE ORI LY 2 EABEBROEAYKEL, o, EABEREEABENR L ORI
—EOMENED 5013 (Fig. 26) OT, BABHEKRITEEMBECBHEIEEST S, TEEY
HEOBMIEARBHEEROEINC M L CRiRcksh2MRics b, BROBMERSEESH K
D REAEREY R 20~30% LU TOEETH 7 (Fig. 26), SHETHIC & 2467 & hiksrtio
NEDFEVRAHETES 2, FHUEABEERO & X0RBETHOBREMOTHILH BB -7,
2.5.2 TIBHEYIREE OEMA DM

(1) MPRcBU 2RETHE

thiE sz o 16~34 A MRSy (Nos. 11, 15, 34) TRETRAEES K TOE, -7, 55~T73 FAK
4y (Nos. 4, 5, 16~20, 37, 38) TiE* v 39~ < (Nos. 4,5, 16~20, 37) ¥ 729y (Nos. 4,
5,16~18, 20), ~=z K2 v v (Nos. 17,18), #4321 (No.17) OHAEMBBOKENED S
Nio RARHTIEE L DS Nos. 4, 5, 16, 18~20, 37, 38) T 7 a9 v, BHITHOKS
(Nos. 19, 37) IBR-T74+ (Nos. 19,37, v 7434+ (No.19), v~ 3% (No.19) &RE

60

a0t o 1
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a 1 — 1 1
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ERBEN
Number of species in herb layer Y(no./100m?)
Q\
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1

Fig. 24. b/ ®# ALz 2 TEEYEE OB L EABEROMK
Number of species in herb layer in relation to that in understories in
Chamaecyparis obtusa plantations.

52 Fig. 23 &8 L, Symbols are same as Fig. 23.



b/ F# ALMICE T 5 TEEMENE OBRE L HIfB T 205 (75D — 47 —

e
=
- 60 T T T T T T T I T
g
et B X% 7]
2 o-._ .=
soof - :
w @D — ~~
m = p x S -
=0 .
o 2 °
© 20| 4
D
3 [
S
5 0 ] 1 1 1 1 1 1 1 1
2 o 20 40 60 80 100
z EREREEE

Herb layer coverage(%)

Fig. 25. b/ F ALMIcH T 2 EATEHEER & LB EH O KGR
Number of species in herb layer in relation to herb layer coverage in
Chamaecyparis obtusa plantations.
fF5713 Fig. 23 &fal L, Symbols are same as Fig. 23.

E
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ol e
® s XX .« OX 1
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Fig. 26. b/ ¥ ALMIC B 2 EARBHER L TIEMMEZ OBROMEK
Number of species in understories in relation to herb layer coverage in
Chamaecyparis obtusa plantations.

75513 Fig. 23 &[W Uy Symbols are same as Fig. 23.

DEENED SN te, BHETHIO No. 16 %o TREHIHMOMST (Nos. 19, 37 Ll TEMYE
FEORGEL TR, Y7y VLA OARAMPIZE LA LEEL TV - 1,

(2) #HDh > OERERHLER

31 4EAERKSY, TOHEAMSY & bz A, BIXE B BIXE TRIAEZ OBHIKIC PP RSB LSS - 72
(Tables 16, 1T) 31 HAMKS TREERKOEV NS 12, L L, TOEEKSI TR B IBXOMH
RED1E , RAMORERZ T TR Ay BIXD 53%, 2ETEE43% Lpidd 1o
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Table 16. 31 4t / FHicE T 53FEE 2 OFBHK

Floristic composition of seedlings in 31-year-old Chamaecyparis obtusa stand.

& FHEZ ¥ Number of seedlings(no./m?)
Species AoBE BIEL
On Aglayer On B-horizon
X Plot X Plot
1 2 3 4 5 6 7 8 1 2
Fraxinus sieboldiana (=NV/X7 4 5 %) 1 5 1 2 2 1
Stephanandra incisa (33 29V F) 1 1 1 1 3
Akebia trifoliata (3T ) 1 3 1 1
Carex spp. (R4 TBDOME) 1 1 1 2
Mallotus japonicus (TH AH ¥ 7) 1 1 1
Lindera umbellata (7 v €) 1
Prunus leveilleana Koehne(#Z 3 #27 7) | 2 1
Quercus serrata (2 + 7)) 1 1
Carpinus laxiflora (T AV F) 1 1
Prunus grayana (77 I X% 27 3) 2
‘%UJﬂt Others 3 1 2 1 3 1 1 7 4
ARAFHEZE Number of tree seedlings |8 4 9 8 0 3 9 3 8 5
(no./m?
434 2 % Number of seedlings (no./m#®» |8 5 12 5 2 6 9 4 14 8

BIBFEpbictoXRBIAHT S (BHES, 1964) o TES BREHOBETRIZEHRTE 5,
BEXOFAZIZ10 A»5FEIHE T 1 ERlicicim s o ERERcHRT 5, 72, A B
X & BREXOBEEHROEIT, REFROPELEMATNE, 1 ELEIICBAS N EEiIchRT 5
BAETT, SIHEAERSTREBRE L ¥EZ 0REREE 1 FRTcEA s h - EEkchkL T
BEEZONG, Ff, TOESEMSTRRBICRAELLFEZI DD B 43% ($&IL 1 F/MIC, 57% 11
HELFRICHMA S N BRI E R EFRERLTWE L EL SN B,

HB, BEKE I0EERSOSHBE Y (Tables 16, 17) 2%, BHREBOMAMMBEE IRV KH S
(Tables 14, 15) O TH~NB T LI TEL L,

3 HrET

BRI 2 AR T0FEEKRG L 0 £, T, EHteEEItil 9 $h -7 (Table
18), 22HEAEMNTIRI NI, 2F VAR5, AN IBEBUHOELAEMOBIIE LS Eh -1,
AL TRFA FTBOE GEKTRONB LD I HAF T, EIJA4FT, =445, 7=
A4+, FovaAFahs3), ¥7Y, b/ FREBS -1, VHEERSTREFHD 1/4 BB
SVWTHEBOLLE, BEHATEEh o, HETELDOKRSVWTHRS EBEoRAMYIE O DI
ot KEMMITIRE A FIBORE, 7, b/ %, L34 FFT, THAAHYIME -1, K
AW OB R CEARIE L bICEIHIO 22 FARSICHNTRPEL -1, Lo LEy, Ko
R BMMTRIBETEFOBMBRICRELEVYSH B,
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Table 17. 70 4 s FHKicE 0 2FEZ OFEMERK

Floristic composition of seedlings in 70-year-old Chamaecyparis obtusa stands.

H £ 2
Species Number of seedlings (no. /2m?
AJB L BEL
On Aglayer |On B-horizon

X Plot X Plot
1 2 1 2

Callicarpa japonica (& 74 F % 7)*! 24 31 3 1

Broussonetia Kajinokix B. papyrifera (37 44 7 10 17

Ainsliaea apiculata (¥ v I I\ =)** 11 21

Aralia elata (¥ 5 /%) g 10 3

Mallotus japonicus (FHAHV7) 15 2 5 2

Stachyurus praecox (¥ 7¥) 6 10 20 9

Rubus palmatus var. coptophylius (€31 J4 F2)*2 7 7 15 13

Swertia japonica (£ 7Y) 2 12 1

Phryma leptostachya subsp. asiatica (/>T K2/ 0 )** 2 12

Fagara mantchurica (4 XY a) 7 4 2

Erigeron canadensis (& A L7172 3 EF) 3 7 4

Youngia japonica (# =437 3) 6 1 1

Oplismenus undulatifolius (FF 3 #4) 4 3 1

Ampelopsis brevipedunculata (/ 7 Fv) 4 1

Chamaecyparis obtusa (& / F)** 2 1 2

Solanum japonense (¥ <=+ ) 3

Actinidia polygama (=49 7 £) 3

Ajuga nipponensis (Yav =kt kx) 3

Duchesnea tndica var. leucocephala (~EA F I) 2 4 1

Viola grypoceras (# F V#HZ i) 1 1 3

Lysimachia clethroides (X4 b5 /%) 2 1 1

Ardisia japonica (¥ 7 a7y P)¥* 2

Hypericum erectum (¥ Y /) 2

Celastrus orbiculatus (V)7 X £ FF) 2

Kadsura japonica (4% #X7) 2

Ophiopogon japonicus (¥ + / &) 2

Ahkebia trifoliata (3 V37 E) 1 1

Lindera umbellata (7 a€ ) 1 1

Z Ofth Others 14 21 5 12

AAEHAZ ¥ Number of tree seedlings (no./2 m? 122 74 56 48

2FEZH Number of seedlings (no./2m?) 173 160 73 69

*1C. mollis (¥ 7654 +*) 28,
Including C. mollis.

*2 R microphyllus (=# 4 ¥ 3°) & R. crataegifolius (7 =4 ¥3') 288

Including R. microphyllus and R. crataegifolius.
> KATHFBEEIN TV 5,

Seeds are produced in the stand.
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Table 18. t ./ + ATkickBd 38+ EFOEHER

Floristic composition of buried seeds in Chamaecyparis obtusa plantations.

& b b -

Species Number of buried seeds (no. /unit soil*)

205 HEBRGY TOFELE MRS
22-year-old stand 70-year-old stand

B | BiTHh | Mt EESIHE
Dry site | Wet site | Dry site Wet site
Stellaria media (3,72 X) 26 8 1 1
Cuscuta japonica (3 v HX7) 13 1
Oxalis corniculata (1 %+33) 1 4
Lysimachia japonica (I F+ZE) 4
Erigeron canadensis (b A L7323 EF) 2
Pueraria lobata (7 X) 1
Stephanandra incisa (27 A7 v F) 1
Rubus spp. (¥4 FTBOE) 4 2 2
Chamaecyparis obtusa (& / %) 2 3
Carex spp. (R4 BDHE) 4 8 2
Stachyurus praecox (7 ) 4 2
Callicarpa japonica (L5 %FVF7) 3 1
Mallotus japonicus (THAH L T) 1
Oplismenus undulatifolius (FF I 44) 1
Other Gramineae spp. (1 #BlOE)
A8 Unknown 5 1 8 3
AR LTS Number of tree seeds 12 1 13 5
(no./unit soil®)
2HT ¥ Number of seeds 64 26 31 13
(no. /unit soil* )

*Fig. 21 &8 Uo
Same as Fig. 21.

RHEAKS TEL SN EETE, FARIPENT 2RI0BIEE» SBEMmS NIl TH, B
BlIcHAL B S B FIClRT 5. THIZEHREICL > THRIEBPBEMIER 0 FEDI A
THy, BHEHMoEVWET TR 12FEME BRI S - IR S B, Blicdi/it B, &
Ty 7ay CHUADKKYOBFIRIZEAEEEINTHI L, 70 HEEMS T & BALLET
B a N AL LEMRIE Z CORRERES L W LR WAL LA, T hTFhLEDTH A,
T, WHATHIO TOEEMRS THE SN LS HF U F T, THAN Y IR EOKRAEBOBET E,
MR DIRMR L o icHAD S b D LB SN B, 1072, BHETHIO 70 H4KS Tl
Lo THATHLETHEESNS @i, 25343+ 70BTRMATEES W ATEE L5 3,

2.6 TEEVHEOHERICKITHAHKBTOTOLE

HABMNEDN D LBHESHY (Fig. 26) A, BEERGET LT 45 (Fig. 14, BEAED

BEBRERILTLOHFE LV ETREEY, 20BREBLETIRALH S (M, 198D, 727, &
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RN B, TEEYEEOEOGYFEERINRTADED 1/3~1/6 Lh1L, FAUROTE
MYBEOREEE I REHa N EbD 5, 20T, BABOTIRE L 1y R ORISR T HIOF
KT FEBRIHE SR 1 TAIL, Z0%o FREYEEOZROLELETT,

F¥EE Sk

FASMWE T O XA TRBEYEEOERBICRITEELHO T 5720, ROMBEEIT- 12,

1982 & 4 Hic A i 0 T2 AR #R 4 (No. 17) R GBI 72 4 (No. 19) o zhZh
2 100 m x50 m D AKX, F/, 19794 4 HiCEBHTIO 62 4#SY (No. 35) 12 50mx50m @
HEXEET, KNOTEMHEELTALE (FNFOTNEX a, b, ¢ EBE3), £/, 7o
TOFEEMS (No. 1T) TEANC 198044 i< 20 m X200 m OAHERAFZR I TXAETAL, 55 10
mx20m EHEL (FAKa), BoE2E (7, 9A) O A% 6HME T 72 GEFETAIX), T
DX D FFH EH 10em & L1z,

1EITFA%O T EMEHEEOEIRRN A ST 270, 19854 10 HIZFAIX a~c @2 hTH
2 H0mx10m OWERXEHY, XNO TEEMEEEOMBRESS 2> 7.

TR RAEOEERCRIZTHELHO Mz T 545, 1981 E T~ HICFAIKX a’ 12 16 m? @
REXEZ, XNORAREYEH FXE R ST/ MEEBNEE - o EARBORELELE 4 40
i Ea AN

TR T EEY B R OB RIZTRHELEShIcT 2729, 1985410 HIZ AKX a, b &&IX
DFFICHZETN ORI BTN a, b) DENENICIE2m, B 32m OFAEKAEHY, 2m
X2m Q/PMET LB L v S Lo SEMY OIS EH N, BHmERlREE v,

HE TS TEEEEOERICKIITHELE S hIcT 5720, 19854 10 BicETAIX O Mg
B EOMBE L ZS 2l -7, £z, 19814 7~9 HIZ 16 m* OFBEXEHT, KHDAAMY
A H T R & NMEESICETE S O ERKOBFEELE 3FRIFE N, 1985 4 10 H i 13ig 2
m, X 4m OFBEXEZT, 2mX2m O/NXT EICHBE L2 v FEPILLE OSSO % 3,
B IR AR A R O

2.6.1 1EOTFSKIZTHE

(1) R, MEEX S oREEE

TRIX O T EREYBEAOEEE, R XSS OMILEER, BOERYOZ N 55 40 EELIFIC
WA DHEE LD bHd - (Fig. 21, FTAXOH FAMEKEHEOBICERS N KBERENOIFHE
BEFIATE 3. WLEBKAOEKSETSTL L O BRUEREE, SHEL R LD 5 DI H~<TH
Fichds, £/, BTAMMAICERLHL2OTHETRIBEBEINPTV, TOLIKEENATVLS
i, BEOHENBHPMICEBALDOTESS,

2) AKAmymoLHER

TS FRAKMEED 55 95% WL 12, BHHFEEG LA E TUROEN 10 cm Kl
TH oD TSI ED - I/MEEO Z R E £~ 5 L, MMEERD 1983~1984 O HAFRLFFIC
K- @h»R3ABRETHTHY, HEOAEGFRIHERECH TS 72 (Fig. 28). 1983 &4 5 1984
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METNEDEL, b5 3HRBAELIENEY
Years after the 1st weeding: X, A or those after the
stand had been 40-year-old: @{y)

Fig. 27. b/ & ALHicE 1} 5 TEEDREE O TU®RORE
Recovery of understories after the weeding in Chamaecyparis obtusa plantations.
@ BUEX X o XX A BETAIK

Control Weeded Weeding was practiced every year.
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200 [-
21 Total
100 | ./‘
— \\
—
X\x__x
50

# T MBS Trees injured by weeding*

X

T A0/ ME% Small trees not injured by weeding*

B %
Number of trees(no./6m?)

20 o\o\
O\
(o]
\o
|0 - 1 A L 1 - |
1981 1982 1983 1984 1985
k3
Year

Fig. 28. b/ ¥ ALMOTAIRICE1 2 KARBEEBOFEEE(L
Annual changes in number of understories trees in the weeded
Chamaecyparis obtusa plantation.

* 1080 D 4 Az FAl& 7z, Weeding was practiced on April, 1980.

Fiehd TRAFCR CERSEES P - (BAKRES, 1983; 1984), ThH/MAKOHFEDEXR
BHRTH 25, —/4, BFEEOLEFIMRCIRTORESZY SNEh -, BFHEERKETHRO
IMEEE D bBRFICH L TERHEEEZL 5N B,

(3) T —EREE

it BHOLFhO It W TS, BU IR T 5 BB TAXSETAX L D -
7z (Fig. 29, £ OB THEE ICHAHPDLOE Um? 25 64m® $T) —BHLTWi, FATH
Z1-RORBBICHH S b RN, THKEETNXOHEBRIBEALSEEL T, THIXOE
DETAHX I D bEHRLOR, FHFCL5BAEBKCIIA THIROBEXNBESEG L, BEEESESK
DRLFTNLDTHA S,

2.6.2 HETMNSREZTHE

BETAMXO TEEMEEOBEKE, BEEXFISRETAXID /NS - oh, EERIGMOLEK
SoERLYIRE, -1 (Fig. 2To 1, TARKISTHFOELERIPPEL - (Fig. 300
La L, #EeE—msofn (Fig. 29) KBV, o, BETHMRTRES 10em B
riensBoBErERah s, XEshid30VRNSNTHIBEO/DLVMEKITUX LD &
BLVEETTE?, )5 LEKHIEOEVEELE (FFIF4PFy 29T w L DREAR
MRV ~<y MRCEDFA h B X5) & » THF| (Manmoup, 1973) TH 3. FIAE, FFI¥Y
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Fig. 29. TXAE /s # ATHO TREEYDEE OB — IR R T EE

Influence of weeding on the species-area curve in understories in Chamaecyparis

obtusa plantations.

@ BTAIX X FAYX
Weeded

Control

A BETRHEX

Weeding was practiced every year.

TlR=y MRO o =—EL 2 DEEELTF TV OMBBES i (72420, 19834Eh 5 1984 £Eic
LI TOBREHMPITZ LA TLE 7)),
Pk, BETMEVSIBRLOVERETTOTREYEEZ IS 5BEHEERTE, #RELEDLS LY
= 72o BB O TANC & » TTFEREYIEE LD AR D EREHIA R 5 2 ATREHE /D E W,

2.7  E

EONHIK AT, BUEKS TR 40 FEELIBC TEBEMEESZ OMERPRE, ¥R Eok

ER, BHALE(ORBICHENER - EBEHRE L, 561,

INSIKEHRDOFEEMA A Lic K
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200(
-
. 214 Total
= 100t
©
~
= .
2 N\
& ¢ 501
a -
S
- X HETH TFXE h B
é Trees which were cut by the 1st weeding”
Z 20 R—x
\’(
gk
1981 1982 1983 1984
&
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Fig. 30. t /% ATHMOBETAXICE T 5 KEABEROEFEL
Annual changes in number of understories trees after the lst weeding in
Chamaecyparts obtusa plantation.

Y1980 FELIK, HEE4HICTXEIRTOL S,
Weeding has been practiced on every April since 1980.

>T, TREDHEOERCEOLER, BABEHRELSGHR, EABMERLEKEEERLD
BAR%EE L T EORBEZ T,

CHLRERCRA0EED Fics T s, 530 RMKETS ik » THRHEERMSHY (Fig.
3), RLIa #8135 (Fig. 5) T &EBEL bhb-TWd, Tbb, NSO RLIa 11 6% L)
TThoteo MAOBFEBERIELXOBAOTHETT lux GEEHERESE, 1983) Th v, HKADH
EHEEGRAKT lux IKBER Y, OIS OREHEYR FIE M AR O BB D LA RGEY
D FeEaFI A 5000~50 000 lux (LARCHER, 1975) X » &/NS WO T, FASEMNOEYOE { dmEL
HARBIEE%: LT, 2D/, 40HAE A% RLIa #52% LT CEEE & EERE0.9+0.4
%) 5 1~6% ([3.121.3%) ~b¥riz¥i 2z (Fig. 5 3T, TEMYBEOEE &M
£ 5,

it,Rmam@ﬁﬁmfpvﬁmﬁ@@zﬂ%mk%ﬁéwum#ot(mgwoLmL w¢
AL EOMSI TRIIHSEE TS 5 & TREMEEOREDE{, BABOEEFELE SIS, ER
RUBOEERIEDP -l -7, HEESHZBEEHEI NG L TRMMHECER CHESRAED
g K3 (Zon and Graves, 1911),

—H, B OMEEORS - HERE (Fig. 7) 3WE-oaEE, TREMEIFRO M
MiRTHD, MRS > A TEEMBRBEOBTLHAT AERE L CRBEE LTV, £/, @FOD
Rif%ic & » T RLIa (& 13~14% 2E 2 3 (Fig. 5) 4%, M 20% LT ¢ oEEE(LOFEH
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RO LB M8 5 CO, BEiF oiFBEMIE 10~30°C (LarcHER, 1975) OffilEics 9
BEOMKICL 2EEELITEEYHEOEBTICAEUELEERIIEN L,

% 72, No. 15 %53 T3 31~33 FAE ORIz 2 RIORMEMSITHH (MBERIL 24% & 25% T, 2[EORH
READRIZLBEBELOLZDBEOMR TS 2), ZORBROKEPLENBILE OB (H
~5hMi, MORIKAWA et al. (1986) iz L hif, 1 EHBIKOBI® THAORKBIIBKBICRAS 2
EIRRBO P T, &5, BKORTEENRIMER 24% OMREIC10% Boics &t (IR
34, 1984), 2 Fikln] 26% DRUKEIT » LB TREMDSRED Shidh - fo FRIlLED, 1985; 1986),
BT 5102 OMESRAOKNZICRE LB/ NS b o GEEED, 1987, B UM « BlR
EOVWTHARPTERORE « ERBEHER, V7 —ONEEE, KNAKD CO, BEOLELEF X
fods, BUROBE S A BEBEIEDSNLL -1 (FRIED, 1986), it~ T, BEEORMMRIC L 253D
KIKE P ES R L OB, TEEMHZOEB CEHELNEEERITILRELIT( W,

TR, LIRS THSEMANO TUOEE I T SR LA, BETUEVSEL VRETT
bTBHEMEE LS S EERAERTE (Figs. 27, 29, 30), #REGLEDLS UM -1,

PlE, AREITEEMBRECEFTOR-ERNTH 3, LAEHIVHIBERES NS LEEET O
) EFEo,

28 # E

(1) ZWEomsl, Rghedgosd s30T, BEE LRCMEBET 2 b/ o TEMMEED
BREA A,

2) BESE (WL, CD cig- - TEEYHEOSHEROHEORMIC ZERS L > o, —F
TREMEZEIEHROZENMCL-TI ¥4 7t o, B4 7REBEGORVEEL TV
EEZOND, B TORIT B ET Ak ehEhigty, b, Bt e,

(3) BASMS OWHERIZ 16~32 FEEMATE L, 55~T3EEMG TRILEH - o, HHRBERESLE
R BRI b0 - 7o MO PAIMERE K UKEOROAER R EOLAME EoTHe
BHEOHFIRERICS - 7o, WHEERBEMMETRS N 2BRIcE ) EREZR -7,

(4) BASEMKSTO RLIa i3 16~34 AN T2 2% LT, [H52~76 T3 1~6% OFEBARICH - 12,
HEicit - 72 RLIa OE /L 3HEEEOLT i 2T L TW, B85 RLIb I3 1~2% Of
BRIz H - 12,

(5) PASAKSY OMIMFIEIO&S « RIESEIHBCOWEER, TREVBHAZOGTREBENLL, F
BRI OB ERET s ERE L TRME o0V, £, BEEOMMKRICL 3 EBR (bR
BABRB OB TEREYMBEOEBLEETREL RIS,

6) COIMKATH, FWAENKST TR A0 FELBCTEEYHESZ OMBEECES, ER ¥
DEER, BHE S OBEEECHEN - #BERE, ok IhclkoFEMA B &ick
> T, TEWMEEOER, Eo4ER, BABHEERITLSINI, SABHEEREABERRED
MEEEBLT—EOREBEZI L, THLABRICBOFEED Fns s, H50RMUKETD
TEitk - THHEERME Y, RLIa BH¥INd 3 2 L BES bbb -TW 3,
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(7 RlLla oMM TRES BEDSEM T, L L, 0FEELUEORDTRIIMAER TS 2
ETEBEMBZOBEAE(, BABOHERLPE ISR ERRUVEQCEERNE -1, T,
K d s EEEGTE SN2 L TEEMBEEOEH CLBREOREIRS,

@) TEEYHZORGRNUMAEERIE, Sl b THORS TEDL - ., TRMEWEE
DECEMEERRINEOEDZND 1/3~1/6 Uik t,

9) HAKBY IEFEECHRPETEFORBHRIRBCHERFICL - TRE -, /2, &
Al SERRE N 2 EEROERR b HERIC X > TRI - 7,

10 BASEM A B 2L O TAIOREBEF L LA, BETALVLIEKLVESHTTL TEB#EY
BRI HEBEELL

1) REHEITREMEEOLETOE—BERNTH 2, XEHIHIBEREI NI LEBRG LY
T1%F,

3 TRAFEHIOZERM - RS ORIT

IHETIR, &3BAICHRIL TV 38RO £ EFEFId 2 55T T EMEYEES ORLRIE % i
W ltco g1, —HOHD TREABEEFICHZ D EFERE% BT 2 Hik THSOBMNZELEH
~p, OB TRRVBRECEAEZMAI LRTERY, 22T, FEHESBEEOKILERE
RS> S SO, B0, TEEMEED S 5 OARAHEY O ERHEE & BlEE R L 7o

3.1 WA EoREH

PR & ik

BOEORSHEDIIE K OB, BROERLEIMA 2 BPHICES N RS OBERE GrgsR)
ARATEOBMEHABIENTES, UL, £/ 3HOTFTBRBOAKEY RBENABTS 55 L
i, BIcREHRATHOROBE L FRORELZ VKRS (B, 1986) o7, ELLVEREHZI LD
gLOBAES S,

ELVWEHEHZ200E L OEPEFTREEHL TS S0, 1979~1982 Fof]<9, 10 A 0¥l
AR, Mo 70 AN (No. 18) EdpdEaritho 70 4 (No. 1T) RO 67 FE4 (No. 16) &
HAOZhEFNIC 0mX10m O EXERY, KRNO FTBAREMIC OO TROBAERT- 12 (F
¥, 1987a).

Nos. 16~18 5 TE#h&h 622, 279, S2l A EHEDERY, EEAOHELFEL CHEL TROK
REBOEROREERIC L > TRILAEETH 25 E S pEMII LI, 2 LT, EHic kb bk
HFREIC & 2 HEE 20 TERF NI, BIE TREBESOROAOEL» SEOHMOUIF 2K, 7
W) VICEBLAEE, RF34FS5REH—0F2A, *y F 7 L—F ETHEL THIADOSK
AR EERE, LERIGUHE LI A TREEMES - CHr STEREE TOFRETRA

1981 4 9 HiZ No. 17 MO THEEK O S W 13 L 585 76 Bk 28 A T 3 EMEHRL, BEiid
BCEicBy a — b OERBRER~,

1984 4 10 H i< Nos. 16~18 A THRILEM O > bEBKEOZ V4R (Yo s¥E, ev A+, 7



— 58 — B OUIFTIIRHE R 3595

A%, v5HY) OWB (FE 20 cm Rl A28 14~40 HABA T 1 EMEHL, FEEORED
HREANLRICBOEREFA THEEROBREEI D1,

19834 5 HicNos. 16, 18 kot LB 4 H-FE (B2 LHu#sih, FFckiHmLy
B0 HHEFET S Seedling coppice & ZHd WO ELROMAER T & 12~56 E{#EY, 3 &R
B L TEBHREOELEFTF o

1981 4 9 Hic No. 17 MO TREFEFEAE 51 3~15 FiFEC, 2 F/BH L TEEROZ(ER
~ts

3.1.1 HEMEHIC X ZWORE oK

MOBPEICS>LWTHBRARZ 2032 OFAPS Lo, L L, FBENAHBL YD
9, Uoa— b OEMEKS L EBATRERYSIH Y, <X, anNy w3, YTLS34F,
LS54 F v+ 7 (Table 19) OEEOMER Y Seedling coppice DEE IO HETIH S S0,

3.1.2 X 20T AikowEt

HRMEIC L B HETIE LV D22 L s hifBlc 0T, FHICkIFHREE~NEA, B
H5VREAEOKEIREIC & » T, HRISIVROERERIERETH 512 bippb o THIFROBIC I
FEHMLELN T, ERICLZBPBMNCREEIEBH -1, T LR FERPESHITVERE
FEaRin & FEEN, ChETRBAISKTVWE (B, 1950 ; LHEEs, 1968),

YeYYY, NFALAY, Yooy, Juoe Vi ERRINMED Sh, KMEREEOBREN
FETHDEMAZBEADE -7 (Fig. 3D LL, 74, vosFE, 4r¥aiTi@RUNHED

Table 19. b/ + ATHiCE 2 TEAFBEMEEO®R > » — b OESRI K GEE, 1987 a)

Number of nodes per shoot of tree species in understories in Chamaecyparis
obtusa plantations (Kivono, 1987 a).

& BOMBEE
Species Stem diameter at base
<0.6cm 0.6cm=
Rhododendron kaempferi (¥=27v ) 6/6% =1, 0%* 12/12% =1 0%*
Helwingia japonica (\NF4 #147) 8/8 =1.0 8/5 =1.0
Lindera umbellata (7 o€ ) 7/7 =1.0 6/6 =1.0
Rhus trichocarpa (¥ =2 ) 5/5 =1.0 6/6 =1.0
Viburnum dilatatum (5= X 3)¥**! 45/36=1,3 9/5 =1.8
Callicarpa japonica (& 5 44 & F 7)¥k*2 20/10=2.0 o6 =1.7
Zanthoxylum piperitum (¥ ¥ a3 %) 3/3 =1.0 9/9 =1.0
Aucuba japonica (74 ¥) 3/3 =10 10/10 =1.0
Neolitsea sericea (o ¥ %) 8/8 =1.0 §/8 =1.0
Quercus myrsinaefolia (¥ 7 51 ) 4/3 =1.3 14/11 =1.3
Eurya japonica (% +) 6/6 =1.0 12/12 =1.0

*@y s — POMME/® Y 2 — . Number of nodes in shoots/number of the shoots.
1Y .~ PR H OB (no./¥ 2~ F + %), Number of nodes per shoot (no./shoot:y).
***¥LViburnum erosum (237 =X 3) 28, Including Viburnum erosum.
***2 Callicarpa mollis (¥ 74 34 %) 28T, Including Callicarpa mollis.
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BEMNIEXNK

Stem diameter growth at base{mm/y)

FY¥RANE K
Mean number of lack in annual rings(no.)
~ny

Fig. 31. b/ # AIMOTEBAAEKCE T 2EARED BT & 46K (E%, 1987a)
Relationship between stem diameter growth and lack in annual rings in the trees
of understories in Chamaecyparis obtusa plantations (Kivono, 1987 a).

A\ Rhododendron kaempferi (¥ = v ) O : Helwingia japonica (\+4 % 5)
® : Rhus trichocarpa (¥ =7 )L ¥) X : Lindera umbellata (7 o & )
SN -1,

3.1.3 ELEMLEE LROEROWRE

HEOHMORVERM I, SEEELHELEITHERRTLIOT, HELITH B4 5N 3,
HIIT (1979) @2 ¥4 MROMKT 8 ERNICEES 2L FEL b - ORI ZED TV 5, 1,
FENEABRKT A2 FPL /F T, METHOROWIC IEEMELFEROTELAVLONES
G5B, AJE4D.

FRLEMABDOS 7 A+ LY A3 ETNTOMBPELERETEL, UL, YeyED
Rt 8%, v 54 OO 35% BESHERLFIE Lo, Yo sdyesy sy voliioduc
BEHORPRMIOEREID EFHVLONH LI LI b,

PEodsh, ERRMICBENIEXZ Y=Yy Y VO LY CHFEEDZ ETRERBIESN DI E D
b5, EEOBEVHBEORTREANED LN VYA TE, JITHRRLYIHAYDOLIED
HHROFELEVL YA T E02RHBED SN G, AIELFHRRM IR, BELEOTEMES (FH, 1987
a)o

3.1.4 Seedling coppice

HEILEMOS BEBROZ VW I oE Y, vy Ly, AT UE TREMENBBRICEFRERA
TEHEEMNE L, —4, ERRODTVE» OO IMEVEDIA S - 7 (Table 200, HhkL ki
@ Seedling coppice RSN -7,

%7, Nos. 16~18MTHAOERELF L CHELER 70y, Ywouy, Yoy,
ARy, aN)HTXI, YTLIFE, LIFEVFT, ~NFARY, TANY, ¥ IH B
Seedling coppice MY SN, ZN 5 HROKELFHRORELH VKT ICHY, M EREFH DL
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Table 20. t /+ ATHiCHE ) A2 TEBARAEMSED seedling coppice DEE) (758, 1987a %
e )]

Behavior of seedling coppice of tree species in understories in Chamaecyparis obtusa

plantations (Kivono, 1987a revised).

R RO ERE R0\ LA ERIO 7 FBE & % O EHSORE
Living conditions Species or group having the similar life form
At the begining— and its frequency
At the end (%)
7 OEY (PN YT LT BT | €A | ERRS
Lindera| Rhus |Callicarpa| Other Eurya | Other
umbel- | tricho- mollis deciduous | japonica| evergreen
lata carpa species species
4242 Normal—-Normal| 83.3 55.5 87.8 63.6 88.5 98.2
B2 —SC*Normal—>SC** 16.7 22.3 12.5 6.8 0 0
@2 —+5% Normal—Dead 0 22.3 0 29.5 11.5 1.8
SC—-SC 90.9 54.5 50.0 50.0 0 50.0
SC—#4%t SC—Dead 9.1 45.5 50.0 50.0 0 50,0
B
Number of individuals 17 x 12 80 35 56

*1C. japonica (£ 74 F v ¥7) 28U,
Including C. japonica.

*2 Styrax japonica (L 3/ %), Stephanandra incisa (2 = #* 9V ¥), Helwingia japonica (:~+4 # %),
Symplocos chinensis (%7 7 2 ¥), Celastrus orbiculatus (Vv * & F%), Clethra barbinervis (} 3 9 7),
Euscaphis japonica (T~ X4 ) 28,

Including Styrax japonica, Stephanandra incisa, Helwingia japonica, Symplocos chinensis, Celastrus
orbiculatus, Clethra barbinervis, Euscaphis japonica.

*3 Aucuba japonica (7 A %), Neolitsea sericea (/0% %), Quercus myrsinaefolia (¥ 7 51 V), Elaeagnus
glabra (Y V7" 3) 28U,

Including Aucuba japonica, Neolitsea sericea, Quercus myrsinaefolia, Elaeagnus glabra.

**Seedling coppice.

TLBEHEENT, —H, v vav&TAHF, b4a*F, vofTdB®sEnsBcliFLESS
BRI TV S EHESN, LROBMEER L IR D v 5 vIiC Seedling coppice 2%
rehs, BI3D1 M - foo Seedling coppice Akl b 2 EEMEIAI, Nos. 16~18MaTEIT
N 10.8, 7.0, 13.6% Th - 7=,

Seedling coppice P¥OHEIZE L, HiceI v F S, a3 EIFRNERPLELERD S
BEor7aoohRoFEagomuETE, TLEVERERVWTROETH S, LEL, BoFERD
EVWETHMNBoBEEAEN TR OEKIC >V TIE Fig. 32 04k (GEF, 1986) i<k - TH%
WETE, 1272, HEEVROHELHHRORE S RERICEET S THBII S 2 MEtFET 20T,
CDHETRDEIAARICE S, —F, Seedling coppice DK IIZHH TARRTH 5 D THRBK
mHEE, EHTROIEPSE/NIZLOERGH S, I LT EHSRT, Seedling coppice 2
SWTRD IR, PR OOBRENSSZEEZ LN D (FE, 1986).

3.1.5 REEH

S LCHITE, MEERCOFMTRAE ST IVAFT, a9 v XU FDLILFEORERDI,
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HWATIREIA, B, TOBET LI L - TARAHE
Rt LA S, BOEH, SRR, RETH
Lic b REHZEFAMSREIL >V THD SN, T
to, RRoRTEHBEEORESBICHEL, &
DREGFHRDPHEET DI, TVHLEAICE s
NTHRPGEEZ LD, S odtmicEL Eo&
i oFIBT AH bEBON, 25 LAEFROR
HIHIE L THOWRSHEN, $50VR7bATEY
B ZEFRR, HE (1973) BEHBIL EAK
DT oOHERERD— Yk B,

Nos. 16~18 # 4} T, BEERBTH X &R
FEFIC L » THROZ L & RIS E B, & 50 IdH
BEPSBRICHERL, BAELHEL DL ZHMAK

(LIF, IREEHEER) PED oD /ne Y, vy vy, HeXl,

Fig. 32.

Yl

5 Age(y)
=YI+Y2+Y3

Seedling coppice ® & O HEE HiHk:

GE%F, 1986 % —&HKE)
Method of age estimation for seedling
coppice (Krvono, 1986 revised).

ANy H=2X, ¥7 A

SHEF, LIFFUFRT, NFANTREDRETH - 1o RETHBAO 2 L0 3 BEKHAR
Nos. 16~18 KB TEZNEN 2.4, 5.5, 9.6% TH » 1z, RETFHFBEEKICIREABL EONEL,
BRERIINEE D L TV SRS SV, E-C, EREIc L > TELVLIRERIAZ 3L L,
LaL, EAROEERIEL TELS (Table 21D, H#HDSTVOTEVEEMSZ VL, £ oK TR
BABATCEBICBMEND LW TEL, LKL, RRBOEHETOBRSYLHEVDOT, HAokER

BEOERMERLE ST IENTERY,
3.1.6 BEEEOEEEORTC VR

HiR%tgL»Hb L Table 22 RUTHEDEBD L1 5,

Table 21. b/ F ATHIZE 2 TEAXHEDSEOREZEHBEOLEEE (FBEF, 1987a)

Survival rate of natural layering trees in understories in Chamaecyparis obtusa

plantations (Kivono, 1987a).

[ H RS R
Species Number of living trees Survival rate

1981 1982 1983 (F/y)
Viburnum dilatatum (=X 1) 15 13 11 86
Rhododendron kaempferi (¥ =7 ) 7 7 7 100
Callicarpa mollis (¥ 7454 %) g ) 3 77
Helwingia japonica (\»F 4 h%) 5 4 4 89
Rhus trichocarpa (¥ =921 Y) 3 3 1 58
Lindera umbellata (7 0 €2) 3 2 2 82
A& &t Total 38 34 28 86




Table 22,

b/ F ALARICB Y 5 TBAARYSBOENE &AE S N BoEHE (5%, 1987 b 2820

General descriptions of tree species in understories in Chamaecyparis obtusa plantations and reliability of the measured age

(Krvono, 1987 a revised).

& EERIC X B8O RIE E#R/RAN , Seedling {}S%ﬁﬁa) LOLEL e
, . Frequency of natural age
A Passable O i<} o of seedling layering
AH] Impassable © X | Type I | Type coppice
Rhododendron kaempferi (¥ =27 ) O o+ *EE — ek & Low & High EE Mean
Helwingia japonica (\+ 4 57 %) O + - {& Low m High 8 Mean
Lindera umbellata (7 a€ ) O + - & High % High %i# Mean
Rhus trichocarpa (¥ 77 ) O + - = High {& Low L@ Mean
Ilex macropoda (74 /%) @) + - & High & Low L@ Mean
Viburnum dilatatum (<% 1) X ¥ P wk - & Low = High & Low
V. erosum (2 /x/ =X 3) X * ? - & Low = High & Low
Callicarpa mollis (¥ 74 7% F) x ¥ ? - &= High & High & Low
C. japonica (L5 H+ v+ 7) x ¥ ? - = High m High & Low
Zanthoxylum piperitum (% ¥ < 5 %) O - - 0 & Low & High
Aucuba japonica (7# %) O - - 0 & Low m High
Neolitsea sericea (¥ 19 %) O - + 0 {& Low %@ Mean
Quercus myrsinaefolia (771 %) x ¥ - + . B Low {& Low @8 Mean
Eurya japonica (4 #+) X ok ? - 0 {& Low = High

* RIS AE. Number of annual nodes is alterable.
** SEEIR ORI, Mark of winter bud is not clear.

*** + F Exist — 7L Not exist

? ' R  Unknown

SHEAEHERCIN G S g

£ 658 &
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a) YRUYVY, NFAARY, va®Y, Yeoiy, TANY  RERRLEEEIC [ BOERKR
mEEIT, LbLl, £5 LAHEEORCREIEEHVCOTERETEHSIH 5. BMOEEMEHEN
=AM

b) A=wXy, anNyH2X3, A53%F0F7, ¥TAFHF . | RIOFRRINOEEIZ RN,
Lanl, ZomEHRY<y v 0 rvo vy CEBETH Y, BEARSEGIERRMAREILT
LWBAREEAE L, LA s Th S oBIEFRE TREESOL 580, 5 - TEOEEEREV,

c) Hrvavy, TAF W FWHOOTNITL > THERLENH B,

d vyes5yE, v5hv BEABUHMRIMOERRUNEEIT, ¥ 74 Y3 E SICBOFER
MBLAETH D, #->T, THLDOIELVEEADSE V. 7272, LILOBELER I~ TGN
mHY, KMBELIBVERbN S, BEABEKZIROFRIMERE S0,

e) EVAF: 1MOHERRKMOFEIAFH, Lbl, HEHIE IROFHRMERI ST,
HRic L 28MOoEEEIEVWEEZ SN B,

f) BOHEGOEWED Seedling coppice : TAEDGEIZIEE A ENP ST,

g) BoOoHEBOKRVIED Seedling coppice : BiRHTE TE 2B A0S 5, HEBICI» B hOME
mH B,

h) REEHEE : BORERPE L VY, BERREOERLRLTIENTEL Y,

TREMYREREOBBREEHS M2 LV HEMIIBS T &, b), ), h) ORREHV 508N
TV (FEE, 1987b). Z01d, TEAKEMOBEEE RO AR XY, an/ FeX 3,
YILIHF, LASHFUFTRELIEIVAFDS, aorEnF Y7oy UK EEAROKD R
BRULTOREEFBEZORER V., g) KoL THLHVLIOHEFE LW LRBELTSH 3,
L# L, Seedling coppice IZi3@mid b D%, AR EEHEDBILEREOBITICRIER VL, 20
fedh, HLa T ol

3.2 TRAFHEYOEMEE

Mkt & ik

TRAKEDOEMBEICRITLBRECHROEEEHS M T 30, ROBFEET- 1,

1979~1983 FE DT 9, 10 H O % T, RIKBEED R BpEsritio 31 4D 2 #53 (Nos.
15, 30 & THIR URERIERE ORI 2 55~T3 H:4: D 6 44y (Nos. 16~20, 37) ®FhZhic 10mx
10m ©AHBKEZH T2, 2L T, KANOTREEMHELERELEABE M, BEABIKET SR
AEEOELHRIL, HMBRER, KEMELEEHE~N/, EABICET 2 A4EEF QUT, FERE
LRMTZ) dEAHBIL, HMBRER TR, 2, —HofAio W TREEZR - THIBRER
LiiE L OBRERD, ErOREEOMBERL SHEEHET 20 E- .,

BEABCRET 2EKOTE, RELTEABICNLS 085, tOBEEEHO,ICT S
B, 19834 5 Hic#ih o T3 FEEMKS (No. 18) & UMD 67 FAHSY (No. 16) oEhzh
2 10mX10m OFBKREZ T 2, £ LT, RANOEAREEKCHZ S TIEMEHL, 0/
BERED SEKEB D - e BlEFEERD 72,
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3.2.1 FEEHYIBIT 5 ERIEE

[FF 1] 31 4E4wksy () @ No. 34

[F) 2] 31 R4S (hiEHE) @ No. 15

MK (No.3) T, THRHEYBEZELELDTZ L7, HEREEIREL TV,
too AEXBAEOREALEREBARTH D, EHMIHN TV EEISN 5, HiEROEVWEIZY <
TN, TEANY, LSHFVERT, Funt, JurY, v5hy, AeXI8dbots,

5 HEANCMTER 8% DRELE S vtk (No. 15) T3, TEMYBESRROFY CB->T
POREL TV, Lbl, BERBRARETS >, AEBEEROE BEBABRTH O, HHRMICH
NTLWBLEEZLNE, BEBOZVWEIIr<o LY, TANY, E4AF, IXF, AZRIFI SN
-1

tih, LA OTHITHEABARZLEVEVSRKRBEE L THY, BHOUMOEMELRE LG
Hitozh EEBEEL SN B,

3.2.2 H#gHYIc B B LRI

(1) HALEEM ST O R R i

(61 3] 72 E4EMS ) @ No. 20

(6] 4] 55 EAEMS (B : No.37

i IO DERBHEER I 40% TH 5 (Table D, BHEOBBMLIEAHRTH - - (Fig.
3o —F, WBEMTIHEHEE 0% (Table ) EXDEVHOOBBMLIASHTH -1 (Fig.
34,

HHETHIOMS TRERBEERLAERO ey %, YIHVHEBREL, FEEERI (DU,
1o BLABEARBICWR S A Y, ¥ AF, aNyH=XI, Yoy vd, ¥YoILy, L59F0FF,

.2.0(

o
T

T2 £ 45 72-year-old stand:No.20

n
T

SR
Height class(m)

0.8} \
0.41 \ \\ \
ol Lﬁﬁmﬁﬁs FELES __-J
Evergreen broad-leaved Deciduous broad-leaved
[s S — 1 1 — L i N E— Y
0 20 40 60 80
BEHERE
Frequency(%)

Fig. 33. H#ot / + AT BT 2 TEASMYOMEREE (RILEKS, LI
Height class structure of understories trees in an elder stand of Chamaecyparis
obtusa (Control on the dry site).
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~n
PN
T

558 4 #k 4> 55-year-old stand:No.37

L1
Height class{m)
- — )
N e o
T T T

(=]
(o]
T

o
F-9
T

NN

L L L H L J
0 20 40 60
B sEE
Frequency(%)

Q
I

1

Fig. 34. Hifo /¥ ALHICE T 2 TEASHEY OMSREE (BOLEKS, BHi)

Height class structure of understories trees in an elder stand of Chamaecyparis

obtusa (Control on the wet site).
K o#ilH Fig. 33 &[5l U, Explanation of the Fig. is same as Fig. 33.

Y7 LAY FULEREOHMRILES, BELERIEFL TV,

T/, BHEIMOKDITRIERXBLERLERO LI+, TAH+LELEL, BELERTRY 7
VHA, FRTIOFARENS -1z BRIIDIE b, EERKBICRESAF, YT V4L, 9=

TIHA, A5HFrFITRNERBOERELER, EELEMSERTL TV,
PLE, MALEEMSYTRIEAEEHRIEERGELT 5,

(2) FEERARSY O BRI

[BH1 5] 70 M M) - No. 18

(S84 6] 70 &AM (HHEHMD) : No. 17

[BH 7] 73 &EMS (BHEH) : No. 19

[E4 8] 67 FE4Mksr (M) - No. 16

Nos. 17~19 5} I i3 42~4T A D & ZITHER 9% ORIE No. 16 M3 W0 HEED L X[
20% OREAENENZENTV 2 (Table 1) EABMEERSHHITINTI 23% LEVH, T
B < 75~99% DHEHAANIZH 5 (Table 1), MEOBBEMLIEHIMOKRI ZREHSHLTH B

(Figs. 35~38),

BABOBRLEE, THITHOKRSTRERLEROLI I+, vV EBELBROY-Y Y Y,
JUETHIOD No. 17 A TREREEMO v o ¥ E, b4 A+ L EZELEROY 7459+, sJ0x Y,
Bl No. 16 MO TRERLERMO 0 FE, 74F, 4 FEBRBELEHOTHYF, PooiLy
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TOFE £ A4S 70-year-old stand:No.18

[ A 1 1 L S
0 20 40 60
EFHEE
Frequency{%)

.

z

%4

T0SE 4 4£4> 70-year-old stand:No.I7

N ) B
EEREE

Frequency (%)

Fig. 35. H#ot ./ F ATHicsiT2
TRBAAKY) DS
(RtkAR Sy, st

Height class structure of trees in
understories in an elder stand of
Chamaecyparis obtusa (Thinned
stand on the dry site).
R o3t Fig. 33 &[& L, Explanation of
the Fig. is same as Fig. 33.

Fig. 36. fEot / + ATHKIcBII 52 TEK
ARV O EREE (RIS, b
AT

Height class structure of trees in

understories in an elder stand of

Chamaecyparis obtusa (Thinned stand

on the moderate site).

RioghiHid Fig. 33 &[@ U. Explanation of the Fig.

is same as Fig. 33.
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9.6
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i i 7 M
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8.0l T34 £ 45 73-year-old stand:No.19
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Fig. 37. D e/ # ALK BT 2 TREAKEY OB SREE MY, B
Height class structure of trees in understories in an elder stand of Chamaecyparis
obtusa (Thinned stand on the wet site).

RID3HAF I Fig. 33 &[6] Uy Explanation of the Fig. is same as Fig. 33.

sREY, ¥TLSHF, LFHFVEFTTHE-. BEIHOKD TRERLEHO Y0 E, 74
F, D FERELEMO T XM, 1 X%, Y TASHFRBHEEN TV, T, BHDD
FBTEABICEREERR T 2 ERAEM, BELEMESEOMIRSEEL TV, '
Pk, MUKBEREER MR TRERBAE L REL, EHOBRELERIBLET S,

W, BESITIHISHENE{BEBOSLEBL LTS 1,

3.3 TRAKEYOBEE

Ml & BB

TBAREYOBBE I RIETHESLPEROFELHONICT S0, 1979~1983 FEORT 9,
10 B o2 R, TEAKEYOEMBEEH /0 LEHUKS Nos. 15~20, 34, 37) OENE
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1.2t
6.41
8t 67 445 67-year-old stand:No.|6
| .G(
0.8

0 -

0 1 24 16 38 a0
BEESAE

Frequency(%)

WML
Height class(m)
W -3 E- 3 [4,]
N o oo [=2]

~N
£

Fig. 38. H#ot / ¥ ATHIZ BT 3 TRBAKEY OB SMREHEE (RS, o)
Height class structure of trees in understories in an elder stand of Chamaecyparis
obtusa (Thinned stand on the moderate site).

RlD BRI Fig. 33 &[6) U, Explanation of the Fig. is same as Fig. 33.

i 1I0mX10m OHFREHR T 2o £ LT, RNOTEARBEEORELERE LB _ERBEIIC
WOED, 550VEMEHL, EEOBEEFR I, BEORBELRD 5B, ARoREEH-> THM
ERHRRIL 12,

3.3.1 FEHIICBT 5B

[H611] 31 &AM (D) : No. 34

(41 2) 31 EAMS (FHETHD : No. 15

EMEMS (No.3) TR, TROALMEOKIZ 1~33 FL0WBEANICH » 1 (Fig. 39). Bk
BIVELEDIALEZONZOT, A ELL LOBERBIEHLETICREL TV LIS, 20K
@b eRVEL, Fig. 32 hoEkicEEs: LT,

—F, 0FEEUTOMERIEEARNTRE LD TH S, TOBEER, 1E4EBESELELE
DT RVERESESEVS LEHOLDTH -1z, BESFLCRELTHEPRIEXES
boRDIIV,
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30
chi$3r #h Moderate site #LI24k % Control :No.34
20
10 \
X 0 l—‘—-'—‘—i——l_‘—_r_] | LN — —i
us
S
o
¥ S
3 30
[
| Fslt% Thinning 4L H Moderate site fJ{X4#k4 Thinned stand:No.15
20 /\
N LAJ_R
0 oty ., P ™/
P YD TS T W (N S AU TSN VR NN DN N NS RN NS SN VNN DN NN SN SN N VNN S N U A N N S S . |
(] 5 10 15 20 25 30
.
Age(y)

Fig. 39. Hot / + ATHICE G 3 TEALEY oS

Age structure of trees in understories in a young stand of Chamaecyparis obtusa.

No. 15 ¥4} I i3 5 ERNCHET 8% Ofkdm ansc (Table Do LA L, FHEFICHTISHI L
TEY, WARLBLENST & RSB - 12,

TROAABEDMKIZ 1~32 FEOERANICH - - (Fig. 39, BUEEHS RS, MKOEKIC
REL 4, SEEORESEHE SN,

18, PHLUAOTHTHEARBESRZELTV LV HKREREICTH Y, 3OO BHEE S bt
IMoEnERKEEEL SN,

3.3.2 H#EHY BT SRS

(1) $TERST OIS

(6] 3] T24E4ERSY (M : No. 20

[ 4] 55 ALY (EHEIHD) @ No. 37

TROKRABEOE T 72 EEMS T 1~40 4, 55 EEMSI T 1~25 FEEOEHBNII & - 72,
B I0EED A LEZSNEDOT, BALEHCRE L BRIV, & oW b IERBEEROH
B ESE2%H, BEABEEKOZHIE L o6, 2EE0ZHE L BIAHTH -2 (Figs. 40,
41

BARBEEORAER L, BRBOFKEINZ U E - 03 72 4TI 25 F/1, 55 FE4HK
DTRYISER], THbL, ThENAT, VFEEDTATH B,
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s0r 725 4 ¥k 72-year-old stand:No.20
.. aor
S
w2z 30
ﬁ § B_{EAR* The 2nd shrub layer*
g ar
w
mr
0 L >4 4
KR Shrub layer
1 A 1 L 1. 1 L - !
0 10 20 30 40
L1

Age class(y)

Fig. 40. {#ot / + ATHicE T 5 TEARENOME#E (RILEKSY, EH7HD
Age class structure of trees in understories in an elder stand of Chamaecyparis
obtusa (Control on the dry site).

*EAREPONS EREABED S B,

Composed of small trees in the herb layer.

60
55 4 #£4 55-year-old stand:No.37
50
S 0F
&3
# g 30
=]
g
= o20f
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4 /
ol /77;1:—.—,
L 1 ' L L ]
0 10 20
S F

Age class(y)

Fig. 41. H#or , + ATHIC B 2 TEANEYOEREEE (RLEKSY, &)
Age class structure of trees in understories in an elder stand of Chamaecyparis
obtusa (Control on the wet site).

KoM Fig. 40 £H L,

Explanation of the Fig. is same as Fig. 40.
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[FH] 5] 70 4E4EMST (AT -
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Nos. 17~19 ¥4HC 1 42~47 4
20% otk T hThiEshTn
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No. 18

No. 17

No. 19

No. 16

D& MR 9% ORL, No. 16 M43icid 40 FAD & = iC[H
% (Table Do EDHMATE FEDAABKDEIZ 1~45 FEDH

BRI - foo &2, BEREREEKCEBEZERSH, B _BAEHEEOZNE L Bo%W, 24T
BIERSmE L BIShiEam L 2% LTk (Figs. 42, 43),

a0

714518 Dry site
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703 4 #5449 70-year-old stand:No.|18

| % Thinning

(T T e

40

sRMEIT H Moderate site
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BEBURE

Frequency(%)

TOSE 4 #k % 70-year-old stand:No.17
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a0

30(-
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T35 4 % 73-year-old stand:No.19

20}~

| 4% Thinning
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er
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PR
Age class(y)

Fig. 42. ot/ F ATHicE T 2 TRAKE OEMIEHEE ROk, S~
Age class structure of trees in understories in an elder stand of Chamaecyparis
obtusa (Thinned stands on the dry ~ wet site).

MoiRiHd Fig. 40 £, Explan

ation of the Fig. is same as Fig. 40.
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60
[ 70 4 #% 9> 70-year-old stand:No.I6

50F

40

30F

AEBEEE
Frequency(%)

2r | M4% Thinning

. /
I 1l I 1 i 'l A A A
0 10 20 30 40
5 B
Age class(y)

Fig. 43. H#ok / F ALK BT 3 TRAAHEMOMRERES (RS, ditiri
Age class structure of trees in understories in an elder stand of Chamaecyparis
obtusa (Thinned stand on the moderate site).

Ko #BR i Fig. 40 & [a] L, Explanation of the Fig. is same as Fig. 40.

BABHEEORERPEA, EABORENZLE > /2D Nos. 18, 17, 19, 16 MY TELREN
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Wiz, BERABEEOREE & MK E OMEERD 2, Nos. 19, 16 M52 TR, BEKORLEWE
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RIS IAERS T HORAERDIEA 2 AITbO TV A0 T, BEROMA /L RESHE &MZO W
FTHIEHZ0DEANM LV, 1EBELLRERENAIRS S5, Nos. 19, 16 M3 TIZEIFH 38,
INEAD T A0 SFRIERBEERS 2 HEOREMIEZ G UY, ThFh 42~47, 40 FEBCFT
b RS EmER L EHESN D,

—%, Nos. 18, 17 53 Tid, BABEEOREMOKZ L VISR L DRI T 1,
Nos. 19, 16 ic kX TENEBEGK &8 EREEEOBMITEEOTHS AHRTH > 12, OHEAIE
PUFicad~xs LBy, EAEEEBORBVCHELEEA LN,

(3) TeRRIEHEREE I RIT T

ST T3 FEAKS (No. 18) TREZEKE, SEARBICHIcMmD - 2 EH 1.4 no./100
m?.y (EKBEEKD 6.5%/y) H-7o UL, Mo 70 F4445 (No. 16) TRED SR
ot

D&, BRAEORENEL (No. 18 KADERBEKR 23%) &, FlocRE L Bikod
REABICNG L EHBEE 2 0B N S, Nos. 18, 17T 4 RERBREERSEY (ZhEh
23, 15%) OT, ThDE Nos. 19, 16 %453 (EnFh 90, 99%) & RRI - TEABEKO L
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KoL VRSB L D RICEHN, BARRBEKEETEANBEEOE > MEHOSBSAHRE L 50
THH 7o
34 ¥ =

TRAAEYOMSMBE BT L SR BRI TREBNREZLTL, HEERITREADGR
ELKIc L - TREIN S, BEREHIIIMTE LY, REOEIAPHS I, T, BRE
TERLEMPELT 5 EM T RUENRSOFE L WRHTH O, RIREREE R Mo 3BT A
EHEEL TV, BOBEKDTRERBOZT 2HMBES 1~2% (Fig. 6) LH, HEaHD
BUE ORELEHBTANERET S EMTELL,

TRAAHYOERHES T L 28R, SRHoTlBRRRET 3 08REMEZZ oDV,
HEMRDITIRATH2VRAOFEETA2h SEPME E 2 EENEARKIEEE o T oERIZRS, &
FOBENHOHICENT, TR 2ETHS A LEBABOHEERCESSOXE, Tubb, Bk
MATRIEABHSRELLTY, OEELBXFZ AL oRELTMKRICL - TREANS, BEDES
AEMFELDTH 5,

L AT, BARBHEERION U EABHERROIHETRIhAMRICH -2 (Fig. 1D, ERE
ECROMMA R ORBICES»A B &, HEHS TRIEABERE, FAEMERL bITEVY,
BEARBORENIIUE 5 L EABEERLE LY, &5, EAFEEERN 100%E FTHUS
LEABEIFHURAEERSES LS, LREES,

BABLE _BERBLOMICS CNICUBEBRYED 5, £/, 2O LAFEBEOELLBREDE
tE DIt R—EOBBRBRD bh b, HHERDOHERAE Figs. 44, 45 Rl A FIRIEKRE, BT
BARL bicREEOREA LT, Fu@ERRET S bOOEHMICHEN, R<EZ3MAEEEN
B, BEBERILEENS (Fig. 45D A B
HAF EREORLRELRELET, HiE0

B EABE S LTRSS 3 bOsTN, 20K m%
BMAoob 5, BBEGERSEE LB B §

@GS B WAL B (Fig. 45 @ B), C EE B
RHEABY RO BEL TE EABORALKE 5 &

AET, BABHICTRE L EESEABE L LT “g i

B, ThEDBICRE L EREEA DT, g c

B R 2R EEME L ASHOAKRTSH
——-_.>
3h, M AdEE a5 (Fig. 45 D C) BRBORE
) Development of shrub layer
BB EHD TRBOKEMN A Sh 5 B A~¥
B0 REAEKSTRAOEEDT 2 TH S, Btk Fig 44 B/ FALKCBS SEABEHE

% {EAIE D R R
BBITERY. Schematic development of shrub layer
3.5 & E and herb layer in Chamaecyparis obtusa

(1) FRAAEYSEC> W THSEIC L 285  Plantations.
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s EOH L, FHRRXMOFEEDOHE, Seedling
coppice RIREHFBEEOBE L LEHFH~, EL
LECRERHER S 00 #E L WERUEERESY
BHShic L,

2) TEAAHEYOBSHBELA IR &
Wy TREESFEELLL, HEESsTiRehs
FELBRKIc K-> TEE NS, FFEREMELIIHT
FELW, BroFasshicsht, 1, EKR
BTERIERSE LT 5 M BAEKSOF L
WE T ® - fo, BB R>MICIBELE
BBEHEEL TV,

(3) TEAAHEMOBEELFT LIER, HH
MATIRHEFIIFET 2R EEZ 0DV
HEHATIRATHEVRAWOFECLIHLLRES

Age ZEESHMAMMKIIER S F0ERIEES, HED
Fig. 45. /% ATHIZE BIEAEE B HFESHO Iz N, ThITk->T2ETHSH
EABOREIES B0z CLAEABOMBERCEI OB EEM I L
=Y NnTEI,
s churs o o S ) Ao AR
layer in Chamaecyparis obtusa planta- E ORI E—FEORFRIED SN 5, BREROER
tions. ZRL, WRESICID - B AR 1

B EEE
Frequency

J /

4 TREMHEOBHEETIL

REHFRERRCSS, BB, BRUSCTRENHEEOCS OBEERET 3, TEEMHEOLTE
DE—BRTHZ, £ L TIHOWTEERMG s TEEMER BN EE >, LaHEREEEL
TZOREEBEIEAB LN TES, 23T, XEHLEBRELERL T2 TEEYEEOTE
EF N (GE%-BEZK, 1987 ; 75T, 1987 c 2 —MUFR) OFERERA 1.

Fig. 46 3E T F L OBEART, HEEKLIHEE » 5RO SN EERE, MABERUHER
DEFEE T A — FITHAENBEAREEL, DWTIhEEEREE» S TEEYHREOS S LEXK
BRUEABOMBERLHET 5, TEENMHEORELEL b Al / FHHL TITWES
L3, BRTHRAEELEEL S, BITTHREREZEA S, THEEMEELTTS, BL&Mb5,

4.1 HAHEXREOKTE

FRE & Fik

MAEMBEEHTET 5720, ROFEBIFET- 7.

WoOROBREBOHESHEZWL I T B0, 1982~1984 FEDRBIT 11 A2 oFFE 3 B TOl
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LA 36 s
Site class Stand age
MAIBE I _ EiE &
Stand density TR K Mean crown
ile Mean tree length 3T
Thinning —-)l height f(OWth l(———— ‘Pruning
MRS BRE O HETE
Estimation of relative light intensity
T
FRPIANE AR
Relative light intensity
_ TREMBEORRIEE i TU
Estimation of growth of understories Weeding

-

TREVHEOS S L EXE - EXAEFHEEE
Height of understory, shrub layer coverage, and herb layer coverage

Fig. 46. TEEMHEOTEE 71+ OPE
Scheme of the dynamic model of understories.
AX B, See the text.

HEBD, dtE7o 16 4 (No. 11D & 31 %4 (No. 15) RU 7384 (No. 1T) D&M 20
mxX20m DHEKEHR T2, €L T, XNOBEEORSEEOEESHICADET I~10 @iko+y v
TURERATHREL, MEBMCEBEN -2, S5, BRYTH v PRIV TEBLALRS
EREEREOHEEREEFH L TXKNOEH OFEAROEREHTEL -, EB1E85C THHIcE
MUIBOBERETEL -,

MU O p T 608, LI 3HDTRHIERTEEERE 1 AT 08U, Wi S O
R & OBEFRERD 12,

BUEETESA (Rid) LSRR E OBGREIAOHIcT 5725, 1982~1984 HEDRIT 11 A oBHES3 H
T TORMEZRE, Mok Ho%E, GEEREOREZZ 11 %S (KMERH S Fd3Mr%Es
T ISy, MIRINEAD S 25 TEREN I~10 BEGROKMTEEA S EMERER SR - 72

MU OSBRSS MEAKOHEE L OMBREE S IcT 5728, 1981 4 11 HicdEritio 30 HA M
53 (No.15) 2 20mxX20m D AFIX%E 2 K&, 56 1[KI2iE 19824 L 1984 £ 10~12 Hic g h
FTHEROD 24, 25% 2BS5MKET -7, BHO 1K 1 EHORIKR T 2T 720 BiREHICEH
FNI0fEEDY » 7V KRERY, WEEREHES HTER ERIHER BBEA-7, 1HHO
Rl & S SHRRR O~ Gtk « FH, 1984), F7, 1981 4 5 1986 4 % THE 10~12 Hic&
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XAOEEoMEmER E MG, HVER, #EREll-7, 2L T, ¥ v 7rhkico0TEonkiig

EEXEHELHES I VIIEEE BTEREIERS I VWEIBBORMANKEBFEEH VT, KADK

HAROEBROBEOMEERE Lo —H, FFOM 50cmX50cm DY F—+ 55 7% 1[X47:0 12

EH VT, 1981470 5 1986 & THHA 1 NIGXOMEREHA L, £k, 2HEOMEET-2KXTS

AT EY 19824 1 HCHim 20 & L THRERERAN, SorBEH, 5 1987THFTHELH

KFEREEIOESE LTESZHD, ERHERE L, MEEBITRiICE > TRD I,
Pn=Y,~ Y +Y fH ~Y &8 o+ L

ffZL, Pn: MAEER, YV BER, Y MEEER 0, D18R], Loy~ & B0
W& &

No. 154 Tk 10 AL >BFE2 A ToRBER»E GFERICH>VL TR Fig. 12 88), %1,
EOBKEII S~ H, BOEARER 4~11 Blcz hFhBATH > 72 (EFES, 1984b) £D1 D,
FAEERZERY 5 L EOFROFEIGEROE VEHHPRROBA BKAEZEITIARE L,

Bk, HWERDERD S BREEBI & » TRRENS 3.

FTEOBEEEHLMICT 5700, 1983 4 3 Hich 7o 16 F4#MS (No. 11 124 20m x20 m
OHEXMSE2HT, 25 3KIco>WTERD 73% 285BIk + 84T, [B55% ORIT, [ 40% DR
ROBRMBEAIT -7, T, 1981 4 11 Hicdartho 30 #4465 (No. 15) 12 20 mX20 m @4
X&&iF, 19824 10~12 QicERD 24% 2B 5K EIT >/, LT, No. 1l #5310 4 XK TIREE
» 5 2 #R8, No. 15 ¥4 TikE 4 FM, KAOBFIC LW THEEETEER -2, HFRERED
e B ETREL S (R 0T, WEHEEE-> TEHL 1,

MO BASHIZE & RPN (RLIa) & 0BREIHS it 570, 1983 4E 3 Hicdartha 16
HEKS (No. 1) 14 20mX20m DAEXE-FHT, 55 ROV TERD 13% 28 > iR
+HE4T, [ 55% D847, [640% ORKOBNE AT -7z 2VT, 1981 4 11 Bicd o 30 4
HHRSY (No. 15) 12 20mx20m OAFEX %%, 19824 L 1984 £ 10~12 it h T hIERD 24,
25% BHMUKEIT > 720 T4, 1981 5 11 Bicth¥Eszitiod 30 A4S (No. 34) i 20mx20m @
HRK T 1, & SiT, 1979 £ 10 A dbiEsiio 70 A4S (No. 17 i 90 m X 20 m D HFIX
ZO2XFEG, OB IRCERD 4T% 2B MM+ BT £1T -1z 2L T, BXOKRAMERE
(RLIa) % No. 1l 53D 4 X TRFEH S 2 &R/, No. 15 ¥4y TI1d[E 3 FR, No. 34 4 TidE 1
R, No. 17 #5® 2 X T fH 6 EREE 1 EFH~71 7L, No. 17T M3 ORLEKX T 2~5 4§
BEXAIL 72,

BE GRS /LB B SPI-TL sk i/ vy 79 9 VIBEEEE T-1 2HL, 9
HOHBKHDIETIABABO LTHI- 2o 1 RIOHAGEIR BT 3 EHOHEYIELIZ50~100FTH
B,

4.1.1 HAEFEOHE & EEST 2 HRANRE O ZRFE

HAAENERE (RLIa) BEAZHET 220t ah 3203 R,

a) WEE L OBFREEYICEL,



b/ # ALMICE1 2 MEPE & OBIE L Bl BT 2% (BED e

b) RS HEITUKBRICRIZTHEBLEETE,

¢) Bk PHITR ONUBOBHEE AT TEE, LVWHIZ>OBHAHALI<ETH S, —4
ChETIHBARBERSEEL TABOERAE, T1H0bb, (1] 2XREBEEZHVS LD, [2]
BEEMICES b0, B BOBREHEICTZ L0, 4] MEBEICE S b0, PREESATVWE (B
B2, 1983) 4%, a)~c) 3 EHERMLT O (4] X3 THS (Table 23),

1] 3EREFEL SRS - REERBEERNASBECIEELT260TH S, JHIED), ) %
WO, [2] D RIS 2V IBEROEE, HTERAROMERREL S4EELTL60
MH B, Thbb),c) iy, [3] ICEMSHEEERO Ry, X7 AEE, H®E ®#o0
MEMEREAT S ENS 5, WEFNEATHERY - 0 oORBEKRSEE, FHER PHEE0S
LO—MOMAGOETELAHETE S, BREIMERLBERANCALAT I b0DH ETHEE
BZ5icBENR, FlAE, REOBANAEEE TF & TRBIIBHT (BT, 1953) MEh T
BOETFE O/ S L EEITOMS E T, BOBRREILTORHERBII2CEL 3, - T, [3]
WEATHSIC ST SNV, £ LT, BALETOFERS ZHA 2540, HREEO—REHKSY
BB AR AR ET - CTEVARNBEAL LY, KERORR ZEHOSHIFEEDOEVICH 215
B -Ta), b) ¥ET 5, o) Bific®iV, —4, 4] BHEELEERS, MEKPEITOR
bHGHLTH B, F/z, BERIEICIH » AREOREZICES W THEROBKRALETRITE 5, T
- T, M—a)~c) 3EELG T alfEtE» S B,

Table 23. HABHBOHIEH OO KHNHEMBEORRAEEZOEHDBHE
Indices of relative light intensity for control of sunlight in a stand and
their necessary conditions.

PRI R D F T BHORMN
Indices of relative light intensity in a stand Necessary conditions
a)* b)* c)*
(1] 2REEELHOLHD O** X Hk X
By a photograph through a fisheye lens
(2) EEEYCLEED O X X
By index plants
(3) BOBAEEILTEHD AN A X
By mass of stems
(4) BEgEIcEI b0 O O O
By crown architecture

*a) EERIIAER S BELERICH D,
The index has close relation to canopy mass.
b) MO SHRERCRIZT BRI L > THET = 5,
Influence of thinning and pruning on the canopy mass can be estimated by the index.
¢) BEPEITRORERBOBFEENEHERICL > THETE 3,
Annual changes in the canopy mass after thinning and pruning can be estimated by
the index.
>0 RiE X TRHELEL A REER-TRME
Having Not having Partially having
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L L, 4] a8 na@eRERBERIATORE L, G2, %28« 5K (197D okl
HEOHEANBERED/ Y3 2 -7 &850, HFCHROR (WEHMEEA) 0554 -5 2o,
(3] & [4] DI ETH O Ed (3] ORHEEFEE LTV D, TOLIICBEIBERAEERL e,
FrEHTROMPIENBE ORELLEEST 5 T &P, HEORELER, FETIHETHE (X
BHH 5 VWRMECHASOE OME EHE) 2RI TEILERBLALEATRETH 3, BRTRIER
KEOXAEBE L, 5T, a)~c) OBEHEH/- TREEEICESCHARBERFELRERET 24
BErH b,

R EEf TR ENIC L > TROBECPHAREAEZ 3 LOTEXRENTRBEFRTH S, 20
FHRIMEOEFTEHROFMIc L 2MHEL 2V BHEOREOHEYETH Y RROBELHEEOHTT O
BUb 54, PREFMETZORZHELVOTIITREABVI&LICTE), oMICBELTHkE

BATR B oMK £R-> (E¥FEH», 1983), -

solﬁiﬁ%wmwmsmmmu T, REHECE S R FEEBL CTHEERS
TAHIEMNTES,

) F—‘FJ—L %O EEFIECHRNBREOSIES &, BroHM

0 [_J Ao REORES C - TSR LR &

9 1 13 15 g_l 10T B, BIREEEIC & - TR (O VT IREEEE

ERFTRHFLEORH « MEDOE %2 £ > BN TR
THo, FEBEEEFITREVICIRLIEBIDT

t- - :No.
3| 3 4 #K 5> 31-year-old stand:No.I5 BT 0 S - 5 W AR BB 3 50

~ 30
ﬁ%zo —— ] HRr@ENERR LG U T, FROEROMS
23, BOUEENBBAND B,
= o
=8 ] 412 HEOBSEE O R LB
0 i1 13 Il5 I.7 IIS 2‘1 23 5 —
(1) ME@EoeTL
MHERZ HIERZ RO AOREHER L HDE

EEoETELE
40 T3FLEMKS T3-year-old stand:No.I7 = BTk °

16&31d50wid BEARKSTOMSEROK

o1 Ha# (Fig. 4T 13, W h b ERSHIED -
2r too 1o, BAEROEEN (Fig. 48) 116 &
1or SLAEEMSD TRIFEMRICEVE VA, T34
ob T A T L B TH - e HCRARHT
maae R O RO L RIS 5 (K,

197D, FAN IO b+ IBATOVRD, 16 &
Fig. 47. &/ * ALMIcBY B £/ + OE o s o
ILEEMS TREN I KEFCRENIThOINE
SRR S -
DBH class structure of Chamaecyparis BEESBRAIATVLOT, ERSGHIRE~12EF
obtusa trees in C. obtusa plantations. Ao B, TSFELEKRSTIE 42~4T7 EEBRICHEH D
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50 |6 EAKS 16-year-old stand:No. |/

40F

301

20t

3IFE 445 31-year-old stand:No.I5
30

20

Frequency(%)

BB

30, 73FEMS 73-year-old stand:No. 17

J

10
0 1 1 4 1 1 ¥ m——
0 5 10 15 20 25 30 35 45 50
BHAER

Leaf mass of a tree(kg/tree)

Fig. 48. b/ # A LMt BT 5L/ FOHAERBOERSH

Leaf mass class structure of Chamaecyparis obtusa trees in C. obtusa plantations.

ThhTLEEE D Lt ABRZVY, REEZRICEX L B LoERRRALh LD, B4Ee
DE[FEOBVEETHLDT, MIROBENBERE-THWELHEEL LN,

EHEREFOARIZ 16 & 31 FEKSTRIEAREEROARICZIE-HL, 73 E4MKS TREEN
BEERLDEVKTH -1,

LR 3IMDEN TN OFLEERE > AOBTER LD o OIS E OBk (Fig. 49) Kkl
BEE OB Fig. 50 HTB#HE, BEEOHMsALE L LTRLLN (M) HEBIEV, L
L, UTOoBErs LT 5k, LBy (ARPoEROK) tHLik, TofR,
MR A REIES (2P, ) LHREREEER (S, m?; MY TREAERRE (S, m») iKFLWv), #
i (CL, m) O3 b0FED > THEE S, IBEOBRITR

CL=0.56 S'0<5 (tanP)“l ........................ (14)
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HikH b oIl
Distance from crown top(m)
0 | 2 3 4
0 T T —

I 4
#% Stand No.ll
ey
&
" | W o
gt 2 3 4 5 e
w 2 25
£E | S
B g
o 2L #% Stand No.I5
(] L 3
| 2 3 4 5 6 7
0 T — T T T 1 T EEEK
Crown basal area
| L
oL #% Stand No.17 Fig. 50. k ./ +OEiEEOER

Model of crown shape of Chamaecyparis
obtusa.

Fig. 49. FHEBEAHO b/ FOMEREL
s & OEERE & OB%

Crown radius in relation to distance

from crown top in Chamaecyparis obtusa

trees with the mean leaf mass.

THEN, CL R P Ah&E § MAEVEEEY, CL ##&E (H, m), & F& (HB, m) &
CL=H-HB
S I HEE (o, no./ha) &
S =10000/p
ORFRIcH B, £, HOEHO Pid, ZoWsSofEEEEERER (HI, m/y) Ehhbh gL,
IROBRAD D Lo,
tanP= A HI‘B ........................ (15)

fetil, A, B RE/PERETROLERT, £h£0 0.1943, 0.1563 (+=0.89""),

(15) RO EE (Fig. 51) PREEE (Fig. 52) 3EEFRTH -/ bt b, &bd
THOET (—EICHERD 1/2 %115 b, ERO1/2485) %17- TH K WREABD 2 #5)
(Figs. 51~54 MO BEERM) OERIZE»ERE-TW, LalL, EFAEORITHEEDH 2K
DOERIRED EFRTH - 0T, TCTHIRIERANE LTRE A, B 2wk, #ifis 3L
BHEORLZMIIH LT (15) REYTRIHBIENTES (Figs. 53, 54

(15 Ricknd, BEREEMNWNS L EMEEARIKRECLD, BEEHOAV, DL+ B
15, CHEIEERDPHEOEVHKAYTHEShAEEL KT 3, KiHET, 20 EHAT
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0.5 EMERIT J
5 ) o.ah Pruned extremely
& 5 o ® :c; ™,
w5 w L 03 —o_o Sy .
B =e il
- oS o T Qele
£ =2 "ozt -
B2 g
o~ 2
~ N O
-> 5

0.1 [ B S U W | 1 " 1
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it st &

Mean tree height growth HI{m/y)

Fig. 51. b/ & ALMIZE 2 HGERIOFEMERE & 1/2 LIORETEA IV OBk
1/2 mean tangent of crown top angle in relation to mean height growth and stand
density in Chamaecyparis obtusa plantations.

PhYEE  Stand density p (no./ha)

®:p=23000 O p<3000.
BWRTHIN TV 20RBECBITEN TS 1 RV L 2 EHORBE#MKS. ROEHERD BDIMED
-t
Stands circled by broken line are not closed after the extreme pruning 1 year or 2 years before and
excepted in the calculation for constants of the equation.

- 0.5t AT -
E °© 0.4k Pruned extremely |
= AT
& §n§> 0.3F .\o\, N al 1
3 @ o b T
LE s 2 = o e-R4A
R g -o02r .
# E ¢
N3
0.1 i PR N B A | 1 ek, S
0.03 0.05 0.1 0.2 0.3 0.5

EHMBRE
Mean tree height growth HI{m/y)

Fig. 52. t /& ALKz b3 3 RFEEEROEERENRE & 1/2 ¥t lHAE Y O BGF
1/2 mean tangent of crown top angle in relation to mean height growth and a
history of tending in Chamaecyparis obtusa plantations.

O : MHkE% & 2 FH o KEARIKS
Not closed after the thinning just or 2 years before
A TEI B TAREASMASY
Not closed after the pruning 1 year or 2 years before
@ : FUENS  Q: ENEREE MRS A HEFTEABKS

Control Closed after thinning Closed after pruning
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£/ ALAKIC B S o FIRERE & 1/2 ElaIEA EY0~E%

1/2 mean tangent of crown top angle in relation to mean height growth and site
class in Chamaecyparis obtusa plantations.

O 1~2 %M

1st ~ 2nd class

| /2T TR & IE4)

/2 mean tangent of

crown top angle

Fig. 54.

tan P
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Mean tree height growth HI(m/y)

b/ # ATHICE T B HRERBIOFafiEkE & 1/2 PR IRAIEY) OBtk

1/2 mean tangent of crown top angle in relation to mean height growth and stand
age in Chamaecyparis obtusa plantations.

O« 17 Ay

17-year-old stand

[ 31 F4
31-year-old stand

X : [d] 60~173 FA
60 ~ 73-year-old stand

PHICEV—RICHEREIREA 2, £0HICREEAERE, TUuh5, MR AHORRIERAN

AN

(2)

AR ORI

—R LR Y Lokl BAORID RO h SR s ed o TERBllozhih b
&L, EROBERER L TV 5, MEERAELILE, RHloRER: OBRATRTERT I &N
TEE (BE - &R, KL,



b/ ALHICE D 2 TREEYRE OB L S BT 25050 (BT — 83 —
CLm — Ep—0.5 (HIO.1563 . tanG) ........................ (16)
ClLy = ap—O.S (HIO.1563+ tanG) et (17)

722 L, CLm ®dfll, CLv SBMOo&FEERHEE (m), o BRHIEE (no./ha), G EHIEER
ABE ), e IHET290.5

16, A Kicsnd, MM BROMEROZEVE—KICHMBERARMNREIVELEREL
(Fig. 55), HEP 0 O & EFIc~NT20° oL 2 HOBHE RIS 85, AllozhidzN1IE
Vo W T, BERI L ESROFSEE BV 548N S 5,

1, HEBSEL LAMERBEAOR S SPUBRARIC L > TERESN L L L0355, BEMIFL
We 3, BHEERRTEOBRA LN OZVLH I EDEWHIOEEEE AV EAESS B,

(3) MAEDPASHFEE DEH 2™

(19, (15 Rxb

CL=0.56 ATTHIBS®S (18)
BERYIL-OT, EEO HI & 8 Oflagbeici LRED CL BHEY 5, £/, CL AREOL
EWERF#ET S, IIT,

a*=CL S™% e (19)

LB L (EFED, 198D, HEMS TR S=8 LD T
a*=0.56 ATHIE e (20)

DO, T, BEEROEITTHRELHB N2 EHKAEREOE(LH (19) XD S, HIToRENqE
CLik#hFh#EHN, a3 Q0 RTEASNLLD b/h&EEEES, BE-T, a* BREOHSE

8 " ] R T
HAloFHME R

Mean length of crown
facing the descent

W R8T &
4# Mean length of crown

EEE &
Mean crown length CL(m)

facing the ascent

i i 1
10 20 30 40 50
RHFEEARBE

Mean gradient of slope(”)

Fig. 55. k. % ATMicik it 2 EEREERAE & ILR - A0 R R OBk
Mean length of crown facing the ascent or the descent in relation to mean
gradient of slope in a stand of Chamaecyparis obtusa.

oM, 40 A, HSERE 2 000 K /ha DG OH,
In case of the 40-year-old stand on moderate site with stand density of 2 000 no./ha.
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E3I9H

BEXRTHERO-BLERAOND, WHEBHHKRO S KU CL 0&IEE (19) RcRALT a* XK

», KEOHBEEOBRE(ERTLbTE S,

4) a* EMEADER

a" EHRHEAOER L OMICRENTNEELMFENS - 12 (Fig. 56), a* #EL, HWEOMBHH
CEEBIER, MAER BEEIHML 5, 2/, EowYEEie® G4ER/BER) 28ACT

5 a” ORREND 3,

'3 |
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MeEh

Net production(t/ha-y)

Fig. 56.
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1.2
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b/ % ALHicBiF 3 a* EHREROEROMG (HFEH, 198D

Relationship between values of canopy trees and a* in Chamaecyparis obtusa
plantations (Kiyowno et al., 1987).

iz, 31 4S5 (No. 15) D#,
In case of the 31-year-old stand (No. 15) on the moderate site.
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#%itd B LY, a*id RLIa LEEICH DY, RLla 28 L CTBHEYHEOMAEERE —F
DBAFRICH B, BiHkE a* L OBMEEBUNICKRD 5T itk » T, FIEE MERLEE EHER
DHMAER, TEMEVBEOCHEERD ISEORFNRFEBET S L8 TES (FHFRL, 1989,
Thicksd e, OMRICE > THEAROMEERIZEY, TEEMBEBOMEERIIMA, 43HEm
3, QFi2HEDOBRRBMEFEIL X ->TEDD, WEKOHAERIE L THREMLMNEL, »o, H
BSOS TREMBREOMEERIIEL, BRKIOHZOBVSEL S, @ TEMYEEOMLER
EHTicld, WERKOMAERL S 5EEBHICT 208N 5,

W, a¥ ik RLIa 032 HEHERCEEBEANBERIL L, i « KR hb 5 BEKME
EOFREUSMFICH S GREs, 1989; FRl, 1989), 20 o oBFAE#EYICER{LT ST Ltk
T, HBRII 2L IBREEREVAMELEL CHETI2REL 52505 (K, 1988),

(5) a* ORIER

LIAT, a" RN BWELET 5055, BIHTAES 5V IBEUEKS TREEAETES
7% (Spurr, 1952) RIS 5, HWEHITIC X - THERENRZ 52188 b5 5 (HerMers, 1946),
#o>T, MAEELEITREERECH 3BEEEEREITLELONLY, TOREFIELL, 2T
TREETERL 2

T, BEBSIHTIMNEELEITORBICRIRN L4955 50T, lig% a” TH—-LTET
OREFICIIELL BV, Fl2E, PHEEESHEERE OBERR, SEMRICLZBALEITICX
AL TCREMMPE RN S, Fig. 49 POREHEEREB > AKOERBOEENM (Fig. 5T) K-
T, [k - BATHE Lo RONEER & OBFRERFT T2 L, a® FEI LA T THRKRIC £ 20K
fTck itk > THEERCEVOSEN (Fig. 58)

T oI, MRBOWEZEROKESRR, MERDSVEEBHSHENCLO LT (KK, 1983),
BITROMEERONHEB LD —HTH LD LIIRN S,

a* OEBHOBSCHEFES BLLOREZHVBLLEL ONLY, SBRUET ILENS 3,

(6) AELFAGERR

a* FEENICES L FiIcR, KA ICBY 3P LHEEE L FIOEHERE & OBRR (Fig. 89: &
ThofFLica» I8 hoDELVERZOB L,

HI# 0.3m/y (—A##E 55013 0.1m/y (ER) oMb 2 - 5EEREFOER
a* ORI Fig. 59 QLB TH B, BIAIE, TOFELEREMAD a* ik Fig. 59 0FER ek b, #K
TERBAT 5L FHB, THbS, HESEITICL2BA13 P A~FTr#%, MKCIs88: T
BEAHICEE, BIT+HRRIC X 28BE81E TP S5~81<, D a" OEHDH S ORI D BREOHEERERRE
2 RY, HE% SESRELKELSEAL 2883, P, T, TP &&» oo kmzodhs (KH) <&
SN, a* BEEIGEL L XCHE#ENET T 5,

Fig. 59 LT HI 7 5 2 T L ItBKD a* 285A 7B, 55 Hl RUKAIEE TRIEEREEHN %
DL EEA BARVEVIBROESAFBALBRLEVA S, chi [WERSEKR] LTU, WEORME
BEErERTLEOEELT D,
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Fig. 57. FEMEERL2E > L/ +0EBOE Hxta*
[ERagis Relative a*
Vertical distribution of leaf mass in trees Fig. 58. £/ % ATAKIZ 51T 2808 a* ROH

of Chamaecyparis obtusa with the mean

leaf mass in the stands.

X ER : B BRI T 5 EROMXHE

Relative leaf mass : Ratio of leaf mass to that of
closed stand

FEBORUES 5 D i3EITIcE S &1L
Changes in relative a® and relative leaf
mass thinning
Chamaecyparis obtusa plantations.
Hxt a* : BASMRS D 2™ 1239 5 a* OFHE,

after or pruning in

O : 16 FEAHS X [5] 31 4E4E
16-year-old stand 31-year-old stand Relative a* : Ratio of a* to that of closed stand.
@ : [§ 13 4
73-year-old stand 10 : T ——Trr
8k .
"
- -t
- L AR Pl
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s ~
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Eg o 4F HI 0.3m/'y/—/ -I T -
& 7 .~ K- I
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B2 AN
G i \
c HI 0.Im/y ] \I
3 2 : TP -
= BAT+HRI
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Fig. 59.
DOEASIRE & OBk

E/ # ALHRic B 2 OERASRD LBHT, iR, &2 W IIEIT + Rtk oME

Relationship between [Canopy closure line] and the process of canopy closure
after pruning, thinning or pruning + thinning in Chamaecyparis obtusa planta-

tions.
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4.1.3 REAEMMOHEE —— SRS

(1) BEBESSRUMR D A0 & B & & O KRR

WilBiBa%, MEASEY 5 FcofiR GREASHIARD G, v) &,

t=(CL—CL)/(HI—HBD s 21

Fo#2 L, CL, RMEHMES®, CL 3HHMMEORIHHMHE (m), HBl 3EVTEE FELEAR
(m/y), THAZLNhB, 12,

CL —CLy=a* HIPS" — a* HI®§

7272 L, Hly B HBEFEEOFFEMERER (m/y), Sy REEELAERE (m®), Thh, K
EERENELSEVWERLEAEVWHIKTR Hl = HI, BEHII>DT,

CL — CLy= a* HI? (8% — §,*®
=a* HIBS» [(8*°/S*) — 1]
=CL0[(S/SO)°‘5—U ........................ ¢
fE-T, 2D, (22) K&
t=CLo[(8/S)" —11/(HI - HBD e (23)

LeaT (23) RcideEonE L CHsh, REERISREREIEEI4T 2 &2 JE
LT3, UL, COBERBMERSECE 23S LSOm0 (L, 1983), (23) Rt
BIET 508N H B,

(2) KEASHHROBEIEHRE K

(1] PASEHASY TR BERAERR E SEEEPEL L, LoBHEEERME,

[2] BRRAIC & 5 i EIEDILA LT EEREOMIMIEOH S 2 RO oMK ICED,

LIRET B &, BBICE T S 15 S NMEASNALFEREEMORAERE () LHkAiOR¥EE
(re) @£, TRTHESh A,
r—ro=7a""{{S; + N (§— 81 ~ §,>%)
=7 %{NS+{1-N) 50]045 — 300»5} ........................ (24)

2L, N a0 2RSS 25IC & - ThHks 1 BEEOHIG, HOEE0 N 355
A, BB OMSEELZTNEN gy, p ELIEEX, p/(p—p) THZONB, —F, KWHEOEHH
HFLLABKENE5E513 N=1 THBHDT,

T~ TorNe1] = 708 (g5 — 500-5) ........................ (25)
24 RDr—ry & (25) RO r—ron-ny EDHE K 43 &,

K= —rg/(r— romw=-)

={INS+(1—-N) 50]045 _ 500-5}/(30»5 - 30045) ........................ (26)

2220, Kzl, EBoORAFHEERM I (23) XTHEALH 2D bKERERCLELEL SN LD,
CTHEREEET 3, LhL, LEDLZABEYLSKRITERSRVDT, JITREEDEE K £
ATBIEEL, (23 R%

t=KCLg [(S/8)" — 11/(HI - HBD e @n
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LBET B, 4B, (26) KBV TN=p/(os— p), Sp=Se0, =const.. %7z, KR (0,— p)/
00 % Rt £8BL L,
K=0.4142{(1 - R — 1}
fetil, Kzl, 74bs, MikoLzo K qMEROBKTEE 2, b-& b, MKKRH0% LT
DT,
KI(8/8,)°—11=0.4142 (—&)
TH507T, Q7)) R,
t=0.4142CLy/(HI— HBI) e (28)
FHbGL, tIIRMRRE AR S,
(3) BRBEMEATH 5 Vi3 HHT +HRMRIC & 3 & & O KBABLIRT
BeATHI, BITEBOPEMEEL2he0 Cly, CL,, BBl 2 20Zzh% CL THT L

t=K(CL—CL,)/(HI-HBD e, (29)
7, BIEEROBRERCL,/CL, 2 C 795,

CL — CL,=CL, [S/S —C1 e (30)
(26), @7 R&b,

t=KCL,[(S/Se)* —Cl/(HI — HBI)  servremmieneinennns €

B RO C %1 (CL,=CLyp) &thid @1 Rics 3, 58, BITHEOKRTEROSHIE—HL
EZOoNh30T, BHEPBITOAICLELED K 31 ThB,

) ETEOBE

FRELEO%MN L HBl 0X8 & ORI MO HL TR, 16 & 31 AR IR P HEITE:
T, I~3FEMOKTHOZEATL & TS (Table 24), FAEMS® HBI 3 HI i 2iZ%Lho
Fo UL, BEOCHKPEITHTONLMATIE HBl B&0/NE L -1, MIEKSDLVOTI
- &0 L RERIR LIV, BRSO HBI ERIKE 1ERI3 0.3~0.4m BETHD, 20k
BE/hadhs, £, BITRTROTH -1, BERICKZ L, THEHARBMZORIK~ZFiThbh
KRUROBEEZTH 5 L hEh -k, HBZSRMAMOTEREC S » L TEAFRPT VLIV
MEEASPTH - . BEEMOBOTHB O, T TIRBEORECS > THM, BicL-T
BEAOHRECIIFEHELELD, BRLUBEA N L AZZHLLDICELZbDEEDNS,

$7, TEROBNESDIZIAROELESH G H S5 LV, FHie (1974) HAOEEE / FHhico> 0
TOEMEANAL LA TREFERIC2ELLOMESH -2 WS, BEBLETHOMN EBD &0
Bl RIERSIC T CBEFRS S 2 (FHE, KRR O7T, HBl K bEBELEEEHH L LB IN S,
Plt, HBI OB 3APL A B STV S, LUITHMEKSO HBL 13 HI KZE L, &
MO HBL 30 TH 5 EE L T2 ED 5, COE, FXEHORBIIERLILL,

(5) FREABIRIG

—~EDHI 735X, £/, @D H50wid Gl Rick->THR>h 2 KMMPMO—Er >R3¢
2, FLOVKRHSEPH 5L s MaEERUCEOREROMA G b EE a* 2L bic LTRD I, £
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Table 24. &b 3 0V REITHE / F ALKORBREROE TE ERICREFTHE
Influence of thinning or pruning on tree height growth and rising of the
lowest live branch in Chamaecyparis obtusa plantations.

oy BRBH A ik 14H 24EH 3%EH
No. Canopy The 1st year The 2nd year The 3rd year
treatment
Sand | HEAMRER | g | mBrs | HI* | HBI®* | HI* | HBI**
(m/y) | (m/y) | (m/y) | (m/y) | (m/y) | (m/y)
11 iyl 0.5 0.3 0.6 0.7 — —
Control
11 & 0.5 0.3 0.2 0 — —
Thinning
11 B 4T 0.5 0 0.3 0 — —
Pruning
11 fEl& + BT 0.4 0 0.4 0 — —
Thin.+Prun.
15 g 0.5 0.5 — — — —
Control
15 & 0.6 0.4 0.3 0.1 0.5 0.2
Thinning

* U EBE Height growth
**  ETHELA Rising of the lowest live branch

NORFEALREOZ NWEhE [EARMAGINHER] SMES, [HFAMASTRE] tk->T HI £ SRU
CL » & kAN O a0 BRASREEHETET 5 2 & TE 5,
1.1.4 HABESBEOHE — FRER
(1) a* P REE DB
HPEBE (RLIa) ta* L OBRE, MEREORLIMASTLICTRICk-THSnE (Fig.
60,
1/a™=1/Mlog (RLIa/100) + 1/N  seereeemmiencnnninens (32)
Ft2l, M, N @B/PERETRKDLERT, £ATHh HI04Tm/y O & 512 —2.85 & 4.56 (r’=
0.97**), HI0.31m/y T —3.20 & 4.33 (*=0.96""), HIO0.125m/y T —3.45 & 3.45 (r}=0.80*"),
-M i3, ZOMEMNEVS LD a* DNz 2 RLIa OBERIZ, N i3 a* OBRKEICEhF
h¥47:b, M &N RBOEFh s HI LBAFEMSEL (Figs. 61, 62), £0BFRRTRIcL>TRENT,
= —9 639 {10134 (r2 =0.80)  cerereerieisiceniiinn (33
N =5.457 HIO»2170 (r2 =0.98) = ceerereresiiiiica (34)
(2) ZHREEH
BD~B4) R &> THED HI oMYicEBF 3 a* & RLIa Lt OFRSKRE 2, —ED HI 7 5
AR RLIa 7 5 2C&iC, FL W RLIa 252 2O EEROCEEOHEEROHAGDLEE a* 24
VB LTRD, THOEFBARBROZNETNE [SHER] LFs, [SRER) Kk-THIE
S RU CL 5 RLIa %#E9 5 I &6 TE 3,
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Fig. 60. FHEREREFRICTIE/ F AT
HicBi 5 a® & RLIa OB
Relationship between RLIa and a*at the
different growth of mean tree height in
Chamaecyparts obtusa plantations.
X : HI 0.47 m/y (No. 11)
A2 HI0.31 m/y (Nos. 15, 34)
@® : HI 0.125 m/y (No. 17)

4.1.5 HAEEEED TRIX

BB ATIFAPIARE 95

0.5 T T T T T T T
0.4F y 4
J—
0.3 g— 28 -
:
I 0.2} —
0.‘ 1 1 1 1 1 | - |
0.1 0.2 0.5 |
EE &
Mean tree height growth HIi{m/y)
Fig. 61. b/ F ALHicB 2 EEEHRE S

HH M OME
Relationship between constant M and mean
tree height
obtusa plantations.
¥ Fig. 60 &[] L,
Symbols are same as Fig. 60.

growth in Chamaecyparis

s U o O

L1 i1

T
N

2 L
0.1 0.2 0.5 |

Mean tree height growth HI{m/y)

Fig. 62. b/ F ATHICBT 2 ¥RSKE S
EH N oM%

Relationship between constant N and mean
tree height growth
obtusa plantations.
512 Fig. 60 &6 U,

Symbols are same as Fig. 60.

in Chamaecyparis

HI 7 5 2 & (WEPASEER], [SARMASUIRR], [FHER] 220 TRRLLbDR, HI &
S, CL » 5 RLla ORELLEFHTARKE LT, T/, RLIa OFMICHEUHEEELRAT S
K& LTHA 3, ThERPENEBED PRI &S, @EOHSTO HI (Table 25) 12&bE T, HI
20.3 02550301 (m/y) DL E2oXERLE (Figs. 63~65),
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TRRE =2 ORAE MRS MO L20 B oyl 05wy, MBS £/ £ AT
D ARG, T 515 Licfim 5 FIHRo DR E

. , . e - Relationship among site class, stand
5 bab LOW: EHBE Tha, Mgdhy 00 o b O S et of

12 BT DR LSRR & OMEE KT, B Chamaecyparis obtusa plantations.

B O IR R IR AEEANS WE LR, i - TEERE
BOORANEIRE, £ Fh b bR EZM'M%nhm@tisthfmemmm
FTHTH2, L OHHBELREAR 0T B )

fih FLUREE#AL 60T [F GHTH | YT | T
HE) &PESs, RLIa 2#EET 5. WAL, WOE ) Dry site MﬁgmB Wet site
A < 37 P b ST N A

KA 2500 no./ha THEEEHEREM 4.8 m Oy 10 0.98 0.44 0.51
3 [MHBASR] bk b, - T, BRSO TH 20 0.27 0.32 0.35
%, @ RLIa @1 lOMET 1.7% &350 5, 30 0.21 0.24 0.26
. } P - 40 0.17 0.19 0.20
O ITEFT 2 ITOVEEEREE 4m ST 50 0.14 0.15 0.16
& RLla @ 6% &7 5, & 5 0GR EITWRSY 60 0.12 0.12 0.13
A 1/2 o4& RLIa 1319% TH b, 2D 7OLQm 0.10 0.11
BITERMRASABDESE RLIa 2 20% £, _ o0 | OB 0.9 0.9

_ L . N Table 2 OB P DRICL » TR 1,
FBZoOHEANREGRE, AT oL E~mb S By the equation in the explanation of Table 2.

o [HORFBEYRER] Th 5, BAREHONK
HEABOHAU T 7o 2 2R E#ET 5, BHRSECES WM, bBRoBiTokTtidh 3K
#, FEKCR 6K E, BEITHKCENIK £ThH b, S 2itl~7/c LBy, K BB L 28
HOBROEEDIICE > TEDSHRET, BEHSEHOFBICE L < Euihey (FIAE, Kok
BEEBD, Kid1&uwa, FLCAVERS (H, J9EMEIC X 280 & HaLEkoRoRRIZE
CThBodE cORENE L0 T, FRMcEMSPAY K B1 X0 KRESH S,

4.2 TEBEDREZOSE - HEEOHT

L& Bk

RLlIa ORHELL TIEEYBHEORSS CEMEORME OBMKREWES HICT 500, ROFEBIT
EiTole KBEL, TEMYEEOSS LR EABEEIET, BABERL LEREREOHS LT 5,

FIEREMEE OGS PR ROBINMEmEM S IcT 5725, 1980~1984 FEDRIT 4 H &R,
REDBHMEIRE L RLIa OREZLEF -~ HID 16 A4S (No. 11) @ 41K (R + BT,
BT, M SUER OCRAE), 30 #£4E%S (No. 15) @ 1X (2 BIOMHKR), 30 #E£E#r (No. 34)
D1IX (M) KU 708440 (No. 17) @ 21X (Rilfk HRGSTALE & BLE) Fr8Xoenehic
2mX2m~4mX4m O/PNXEE—DFoHT, FEEMHEE T, 2L DAXBERNOTE
MYEGE O s RUREEE RLIa ORIE IS O THRENIZH~/ (Table 26).

RLla & FTIREMMBA O FHEER S OBREU Shcd 570, 1980 4F 4 Hic ikt 70
FEAEMS (No. 1D ORLEK D & +HIRITROBRAEH T3 4 v (5| &, Zhicit- T FEM
MIBEEBRREZDTHOBR VA, LT, B198148H, 51 Yitih->T Imx1m O/NIHE% 14
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Fig. 63. b/ ATMOHANMMEE (RLIa) O FRIK 1"
The diagram for estimating relative light intensity a (RLIa) in
Chamaecyparis obtusa plantations 1%,
*HI 0.3 m/y OoICER
Applicable to stands of HI 0.3 m/y.
t IERBASNINE, K R (AXBR),

t shows the period required for canopy closure, K is a coefficient of canopy closure {See the text).

a1y, &MXEO RLIa 2ill - 75 & TRMABEOELHIIL, &S &t LREFRT EEH~N
?2o RLIa ORlEEM TR OPIHE L 2, '
RLIa & 2 ¥ THEAOKMERE L OBBEEWHSMICT 5720, 1980 4F 4 Hic b iio 70 4
Mo (No. 1T) OEMEX LR +EITXKICEE 0.4m OAFE % 8 AT oilZ, Z0OBE% 64/
A 1 EFANT,
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Fig. 64. &/ ALHOHAMEMERE (RLIa) o FHIK 2"
The diagram for estimating relative light intensity a (RLIa) in
Chamaecyparis obtusa plantations 2°.

*HI 0.2 m/y O#STICEH.
Applicable to stands of HI 0.2 m/y.
t I3RPABNM, K HEBEAE (AXBB).

t shows the period required for canopy closure, K is a coefficient of canopy closure (See the text).

U LEDERERL, TEEMBESORRIZO O TROBITET > /2.

Monst - OsnimMa (1955) 3G SELE & OMRICES O THRRBEROBEBOMERES £
FARNCIEN L, $ab 5,

[1] St oM EERIdEN s N YBEES T 2 THEROBEBREEHIT, L EbiFD
S ENE LB,
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Fig. 65. b/ * ALKOKAMMEE (RLIa) ©FRIK 3
The diagram for estimating relative light intensity a (RLIa) in
Chamaecyparis obtusa plantations 3.
*HI 0.1 m/y O#k53icilifl,
Applicable to stands of HI 0.1 m/y.
¢ RS, K 3BLEER (BXBR),

t shows the period required for canopy closure, K is a coefficient of canopy closure (See the text).

[2] MEREOKNESIWMHEEDCRIC LAY 5,

LiET B L, BASHAARETOREOMERE S,

[3] 100% O FToOEKEHE L,

(4] 100% XD T TOMEAENCH LT, H55Z S5N7058 F oM Sy EERE )
BROBONNTEIETSE, ThAEROVBET I EILL->T, HEloMEREHRENEON S,
ANPETRIOSEEEH L CTBEMBESORELE L, £9, [1], (2] 2EE L1, [1)
RERITEICRS LAFLAMD T M v, BETRNEEZTSN S, 20T, [3] OREME IR
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Table 26. t/+ATHiZE1F % RLIa & TREVMEHEDSS RUHEKERO
BHEZL

Annual changes of height and coverage of understories and RLIla

in Chamaecyparis obtusa plantations.

%) BB HEF RLlIa TREEYEE
No. Canopy Year Understories
Stand —
No. treatment r% X R
Height Coverage
(%) (m) (%)
11 i ST 1st 0.7 + 2
Control 9nd 0.7 4
11 il X 1st 1.0 - -
Thinning 2nd 5.3 0.15 4
11 BT ist 16.5 - -
Pruning ond 10.5 0.40 100
11 fElk + BT 1st 33.0 1.00 100
Thin. +Prun. | 54 26.5 1.7 100
34 LT 1st 1.0 + +
Control
15 & Ist 5.8 0.08
Thinning ond 3.9 0.08 3
3rd 10.0 0.20 15
17 |AE 1st 3.7 + +
Control 4th - 0.18 42
6th 3.7 0.23 62
17 fEfR + BLAT lst 20.0 0.18 100
Thin. +Prun. | 5 4 23.0 0.70 100
3rd 13.0 1.32 100
4th 16.0 1.49 100
5th 14.0 1.80 100
6th 8.9 1,93 100

16 & 31 RU 0 EERHEKATEONIEL2 D RLIa Tick 2 TEREMBEESOThER VI, T0F
RSO TR IRBEARTD SEB L TORER b H - 708, ik & OHBORGEE A 51D,
TREEMBESABEHTIHRICIESH UL -1, T LT, [4] OBFRICE T0EEMSTEONL
RLIa &#h FESiiEER & OBIE (Fig. 66) 2HWV i, oL ST [3], [4] TR 100% &b bIKRE
ETcEaLnBEEAHVAI &L S, UL, Monst - OsaiMa (1955) DAk &FEEBIEILTH
n, BEETOREAHL ZROMEIT O,

1245, Fig. 66 OMFEAEL FTEEYBEEORERE > W TEBRELBE L #E, SEREHEL
FHBRAN TRELZBVBEEYE B> L0 TR SMEHMEM & cH Shi (Table 27). %&E
RE S, FIHIRECEVEY: O SLES BRI - TREL, EHASREEBNRATE oM
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[ < BtA% Sun plant
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TRiwHEOM ERNeER

Above ground net production

o
o
T

(] 10 20 30
RLla (%)

Fig. 66. t ./ * ALMIcEiF3 RLIa & Bt EOM LEMAER & OBK
Relationship between above ground net production in understories and RLIa in
Chamaecyparis obtusa plantations.

ey I e, BASFMATEFR CEIRBEEM IR L ST sht, Thooditid, HYkbh %
HEBSVEBLEEA TV LS, TEEYERCIDERG T RGO ICREAENEEL TL
%5, MW RLIa FTof bisidER i 3fBEEY o, &V RLIa T O % 1S St O g b
shzhEHN TV S (Fig. 66).

4.2.1 TEHEYEESOREOHEE

(1) TEMYBEEASOREOHE

IHLTHE L TEEDEESORENE (Fig. 67) 10k, KA X AEEOSMMSITEALE
HONT, HRIMETEbDOTH -7z, RLIa 520, 105303 3% ic—ELTLAHHNTTE
MPBEESS 0SS Im icKbicld, TRENKNL~3, 65303 I5ENMBBEELHFENT, RLIa
DPEERICED S L Z0BKEGE UHETHETE 5,

(2) RF¥FOREHREDOHE

[l 2 FRITHBROMBEREKE% Monst - OsaiMa (1955) O HEABHLTRIF L, T18b
B, [1] 2KEL, [3] 2 VEEMDTELN L A FETHEAOKEREMETRAELLZET, 100
% O TFicBF 2MERERBICHT 352 Shk et FORMNBHERER (AFE, 1983) »o
2 ¥ ORERERE KD 72 (Fig. 68)

RLla # 20, 105303 3% K—E L TOWAHHNTRFHES 0.4m S 1m i zicld, Zzh
TR 3H2VIEEE, 04m»52m KHBIKEENENS, 8§55V WENLBELHF X
Ni, £, AFOKEI RLIa10 $5 i3 3% OMN TR FEMYEES LD bEICHLH, 20%
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Table 27. t/ # ALWIC B Y & REHEHEY
Sun plant and shade-enduring plant in Chamaecyparis obtusa plantations.
-4 1 7
Type Species
B HE Y Rubus microphyllus Broussonetia kajinoki
Sun plant (=44 %) X B. papyrifera
(29 -/‘f
Aralia elata Mallotus japonicus
I EPED) (FHAHYT)
Carpecium divaricatum Teucrium viscidum
G A-VAD. (Y v=H24)
Lysimachia clethroides Stachyurus praecox
(FHb+372) F7Y)

Fagara mantchurica
(A XHFvaw)
?uercus acutissima
7 X¥)
Erigeron philadephicus
QY2 D)
Lactuca sororia
(L34 F=HF)
Cocculus orbiculatus
(7Y v3537Y)
Ajuga nipponeSLsis

Rubus phoenicolasium
(zeAS3A4F)
Clerodendron trichotomum
CAED)

Swertia japonica
(7 Y)

Solanum japonense
(v=Hraoi)

Erigeron canadensis
(exaphvaxd)
Miscanthus sinensis

(Yav=kttbx (22 #+
Solidago altissima Carex humilis subsp.
(¥4 5HhT79F5F VD) lanceolata
(AR5
Rubus hirsutus
(7945 3)
ety (514 717 Rhus trichocarpa Styrax japonica
Shade-enduring plant(Type 1*) | (Y= v) (a7 #5[)

Lindera umbellata

VA =E 3%
Callicarpa mollis
(Y 7as54%
Akebia trifoliata
(3T HE)
Berchemia racemosa
(7 =¥+ %)

Viburnum erosum
(anys/H=X3)

Rubus palmatus

var. coptophyllus
(IR =]
Zanthoxylum piperitum
(tvvaw)

Dioscorea tokoro
(=Faoo

Celastrus orbiculatus
(VI xEFF)
Smilax china
CHNERAD.
Viburnum dilatatum
(HF=X31)

Sambucus racemosa
subsp. Sieboldiana
(=7 +3)
Ampelopsis
brevipedunculata
(/7F

Callicarpa japonica
(54 FvF7)

Dumasia truncata
(/¥44)

Gynostemma pentaphyllum
(7=F + X )

e (¥4 70"

Shade-enduring plant(Typel **)

Helwingia japonica
(nNFAAY g
Neolitsea sericea
(vos¥xE)

Phryma leptostachya
subsp. asiatica

(N~ k7))

Aucuba japonica

%: 7 A F) )
urya japonica

(b 3’ 7;1#5)

Viola grypoceras

(#FvyEZRILV)

Disporum sessile

kSpuriopimpinella nikoensis Gk F + 7 /)
[

By N)

* PRSI THRRE LW,

Sexual reproduction is impassable in a closed stand.

T BRMANTHEET 5,

Sexual reproduction is passable in a closed stand.
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Fig. 67. b/ ¥ ATHi B2 TEEDEESOREME OHEE
Estimation of growth curve of understory height in Chamaecyparis obtusa
plantations.
O- @~ @~ : 16 FARDRME + X
Thinned and pruned stand of 16-year-old (In No. 11)
O -@ -Q : [T
D Pruned stand of same age as before (In No. 11)
COR : mH&K
Thinned stand of same age as before (In No. 11)
€« 31 A AKX
Thinned stand of 3l-year-old {In No. 15)
OO : T0 FEAMRDRME + BFTIX
Thinned and pruned stand of 70-year-old (In No. 17)
AMX [E ALK
Control of same age (In No. 17)

OHATIR IER BV 2N 3 L HEES M,

4.2.2 T EtEMEE OMEROBINICEE T BT

ThREmBEESE B tv Rz ofEROEMT 2, LAL, MEOMEIR RLIa 0B
RIck - TED S (Fig. 69). RLIa10% LI EOMATIR FPEMYEESIHEL TS, WERIZ100%
WZiE L, RLIa10% R THEERI L OIS -1,

DL TEHEYBBECSS LEWERE OMEN RLIa Ik » Thx L5 281z, BEICL-
THREC Z O REE, MEFEDE L, £/, BUREETTEEMEOREBORIT TR
TIEBLIERD SN,

TEHYBEEOMEROR LSO TBUERA TH - 70, BEEY 1m D& X OREERIIN 20%
TH 5B (Fig. 69 THEYMHMTEONIERTHI0T, E0OTHOFKEE (Table 1) &<
ek A, HETHOEKRBEEESCPLEVEE T, THMoBEV /NS h -1, k1, HEKBED
& HEAEMST (Table 1) IK2WT dlb/ods, WHIFIOEOL BRI D/NE D -1,

26
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Tree height of Cryptomeria japonica(m)

B/ R ALKIC S 3 TEMEYBEOEE L FENBT 5051% (5F) — 99 —
2 ® .
< 4
o .
® RLla 3%
| 4
r .
0 A " L i L i 1 N IR T | 1 A { 1 1 i i
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HEEOEH
Years after planting(y)

Fig. 68. E/ + ATHRICHZ 5N 2 ¥ OREREIE OHEE
Estimation of height growth curve of Cryptomeria japonica planted in
Chamaecyparis obtusa plantation.

W DRIE  Tree height at the planting : 0.4 m
OO : 70 FHAMST UL+ BFTX
Thinned and pruned stand of 70-year-old (In No. 17)

TREDRES
Understory height(m)

Fig. 69. b/ F ALMizE 1 2 TREYEEOE S L EROBMFE

VAV SRR ik i i85 i{e
Control stand of same age as before (In No. 17)
100 —T T LEE - Samm—
Q ® ,
B 8ol MRS TOREZ(L w7 4
B ow Change of a phase in ~ & .-~ -
% E>3 60 F . thinned stand - ® i
;ﬂé 8 e ®
- o® n
5 g 40 |- o 9
2 g x
s 20 g
k-2 L MAIRMS TOIKEEZE L Change of a phase in control
2 9 1 1 ] 4 1
0 | 2 3 4 5 [

Relationship between understory height and its coverage in Chamaecyparis

obtusa plantations.

@]
x
&

: REASIARS Not closed stand RLIa< 10%

: KEAPIMST Not closed stand RLIa=10%

: JAEEM ST  Control

: [EURIBEE 2 F5 o PASM S  Closed stand after thinning
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iz, TEEVHESEEABREEELOBBREBBEMITE SX B0, MALEKS & RIRERE
DHBEPEMGTEEHILT, UMK TECBRABOES (H,) LR (C,) oBEEkRD, F
AT& L1
C.,=a Hsb ........................ (35)
fofZl, a, b BBR/NEFETRD LERT, thengrcis.s, 1.17 ¢P=0.24), $¥Ew
M 34.1, 0.641 (r* =0.54*"), BHIHMT44.1, 0.324 2 =0.16) &5 -7z,
35 Ao C, i, 3 TEENBHESO L ZHAFI NI EABEEROREMEIC Y2, —F,
C, LEABEHER (C) Loflicd () RTRSh3MHEMN5 52, (D, 35 b,
1/C,=1/A.aH,?> +1/000 — B.aH,b) = e (36)
(35), (36) Rz k- TEASMSID H, 5 C, ORBERVOZDL XD C, 2HETE 3 (Fig. 70),

80,
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Fig. 70. BABL/7: b/ + ALKO FNEMYEER L EABHEEROBREBRFEOLEOE
A& HE R O BRR

Minimum coverage of shrub layer and the coverage of herb layer in relation to

understory height in a closed stand of Chamaecyparis obtusa.
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4.3 EFHOEONDIER ,

PEogResbe k TREMEZEOBEE v 2L BLT, TEEMHEOZ S LEAE - 548
MHEROEMERKEL, o, RERERVEERES TR ICREITHREEFETES, 22T, F
LOR>DEAAMEL, RLIa OFFEL: FTEHEMHESORERBEMTE L, 2L, #HED
SHEELT, MANOEEDY A ZEBBEVEDE L,

MBS B B EEE

i OB ORI R ic KT R

FRsT THE A B & 878 ORIME - BT

MR OBV HEEICRITTHE

BATREOZEVHAHEBICRITE

EEFGEORVPHRHDBRITTHE

4.3.1 BAFEMSTICE S BB

Fig. 2 oHMAXhoRIc & - TR HI & 20) REh 5 a* 2EHEL, TTHIK S BT HiES &
RLla & OBAFAHE L 12 (Fig. 1o RLIa BEBHEHSEE, 2L TIHIEHTHEEEED -
Foo 1R L, BEDOEVRDTH TH 1o RLIa 13 20 AN TIZ 1~2%, 70 HEEMDTI 4~5
% DEFHANICH - 12,

TREYEES JMOEELEE S A oBECREERE L (Fig. ™. LI A%, isgHT
HLALEENEL, B 2ETHSH»RULABEIRT %3, CORERBHEE cHHE OB O
ERVWLIELHBEEIONE, IHIKS O & ICHETE & ERME (Table 1) & EH~H (Fig. 73)
Lo B, EHTHORSTIRTY 104% OBK, PHTHT T 18% OBX, BHETHTITE 38
% OBNEETSH - 1o, ARBLLOREORESAEZEZLICANS MM TOREHERIIEE T

6 T T ! '
----- $MEILH Ory site . {

#ERLIa

Estimated RLla(%)
w
ol

0 20 40 60 80 100
A% W
Stand age(y)

Fig. 71. \AEO /¥ ATHICE T 2 THIKSHBIOME & RLIa DBEROHEE
Estimation of RLIa in relation to site class and stand a‘g‘e in Chamaecyparis
obtusa stands of control.
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HETRENERES

Estimated understory height(m)

BB AOTIIZEHE 83595

""" MM Dry site
——— 4§ Hb Moderate site

-—-— Rt HE Wet site

%
Stand age(y)

100

Fig. 72. @AEOE / F ALWicE T 5 T HIX 3B Ok & T EEYEES OB DBRO

i

Estimation of height growth of understory in relation to site class and stand age
in Chamaecyparis obtusa plantations of control.

TREmRESOREMR
Estimated understory height(m)

0 | 2 3
TRHEMEE SO XBI@E
Measured understory height(m)

Fig. 73. b/ F ATHICB 5 TEHEMEE

= D HEENE & Kl o B

Relation between estimated values and
measured ones of understory height in
Chamaecyparis obtusa plantations.
@ : |AERKSY O MEEE&H>HKS

Control Thinned stand
FERAEREL 1: 1 0, BRRCEITFIIHEHR
OEBHERUCEOBEEETATRET
Broken lines were drawn by the equations obtained
by the least square method. Figures attached to
the lines are constants. Lines having 45° angle show
the relation when the estimated values are same as
the measured ones.
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NEHDTH 5, LpL, BoUMTRETLENS L, bt T E» THL 2 HEEMIC Fig. 73
1D AR O & D etk 0. 49, AT 0. 85, EHEH 1.6l 2T hh ) HRE
Fig. 74 icLtce 738, Fig. 13 I3RS ORI SH b, UM 2 HEEII TR 4. 3.2,
4.3.4, 4.3.6 DRHHEICEL 12,

4.3.2 WEOEVCHRLHRIC KX T EE

MEoEWZ 2D, B Ko [HI] B eKkiFd, 20, 40 RO 70 F4A D F ks [EEAK
3000 no./ha ¢, Mo EKRE (Fig. 2) % L, &« hEMAEEKE 7 SMOBEEER
GWREFFT - HAKHS, 1980) @ BRG] St > TARBBIL T 3] chitkiEitko RLIa #55% & 13 51
RKETSBEEEEL o Btz &@ERikE b, t 3h& < (Fig. 75) RLIa i3# T
-1 (Fig. 16)e $7z, HEVRDEELHHEHE L2 & 2D RLIa M{EL, TOHR, 20FEKS TR
BHYBESRIIEALRETERY (Fig. T, %8B, Figs. 15~77 TREEEZEONMEGIC & 55
BEDOEEERL 120

4.3.3 BRI THE RS X €72 ORI « BT

T 020 MR P BT AR VE LITL, MEZBALSERVLEAEEE L, I T’k RLIa
ZH 2~ 5% IR H %R,

BREAAHMKIC L 5 & 513, 1 EEMEKBROFHLAREE S, nBIEDEhE S, L¥95E, @D
Ko [S/S,] i3 1 EIBEMKTIE [S1/S,], n BIHK TR [S./S] &5, 4, 1EMEMKLS n
EHMKE TOBRMAE 20Mic HI BZED SRV ERBE SR LE, [S,/S,] 2RALT1EHA
RIRBO t 2RD SN B, 1L, FOEED K 3 (26) XD [S] %2 [S,] CBEMLTRD B, ¢
5 1~n FHEKOER%EZE Lyt b0 n BHEXREZORAFHLRITS 2,

BEBHMEEFTIC X 5 & &3, n FERTROMEES CL, £95&, (31 XD [C] & n BIHEHT

5 T T T y

4 ee-- 23 Dry site .
— FMILH Moderate site
-—-— EEILH Wet site //

80 100

HETRBHEMRES
Estimated understory height (m)

pay
Stand age(y)

Fig. 74. SAEO b/ ¥ ATHIZ B 5 LBEGDIOWE & TEEDHSSOREOMFED
#EE

Estimation of height growth of understory in relation to site condition and stand

age in Chamaecyparis obtusa plantations of control.
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Fig. 75. &t/ % AL OMEn—EHE OMK "1 17 2R & RABHRMIcRIE TR
BoHE

Estimation of influence of stand age on the ratio of removed stem volume and a

period required for canopy closure in Chamaecyparis obtusa plantations® where

* ¥

the thinning of a certain intensity™ was practiced.

T AR 3000 no./ha, PHHIOEEEE (Fig. 2) # LR - FEMAEEHE / + RO BEER
B (WKEFIT « Bk, 1980) @ BARMGI & BICH » THRBBLD T 5,
Stand density at planting is 3 000 no./ha. Height growth is same as that on the moderate site
(Fig. 2). Stand density decreases along the natural thinning curve of the stand density diagram
applicable to Chamaecyparis obtusa stands of the national forest in Kinki- Chugoku district
(Forest agency . Nitirinkyo, 1980).

** k%O RLIa 5%,
RLIa just after the thinning is 5%.

T [CL,/CLo}ic 12 %5, 1 BIBEFTH» S n BIEETE COBMMSEL Zofic HI 2Zb SRV ERK
#5745, [CL,/CLy] 3fRA LT n BIEEITEHO t kS0 5,

FItR T 20 4 € F k3@ RLIa % 2~5% Icff2icid, MEEET1EH 27%, 2EBELBE 23%
O E SEI LI YIET (Fig. 7). &/, HITTHEMN2~5% £¥ 510X 1BIHCHERD 15%
Z§T5 ki, 20EHLIEIZR 12% 2475 LIF 2 EFT22E T L IR VKRS (Fig. 79). T DR, THE
HEYBESRKELET 3 (Figs. 80, 81), RLIa 2 2iEFE CICE S UM SMUHE & HITE TTEEY
HESICEVHEL 2013, RLIa & TEEYVEESRE & SELFOBKIZLV (Fig. 66; 727X L,
ROREOLBY, TEREMBASEE I EMMAEERICIERST 2) LD TH2, COXS5IHkE
EEHALSEB U NRE, 0FARSTH > TOTEEYBELREIE I L0 TE5, U, Figs. 18
~81 TR, BFTRONERC X A HEREROELEREL 7
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6 — T T T T T T

T0F £ 45 J
70-year-old stand
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P 20F £ 455 T
{% z 3k 40-_yfair-old stand |
©
T2 :
= -
wo L 209 £ H P -
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MR & 0 F 8K
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Fig. 76. t / # ALK OREES—EBEOMK " #® RLIa ORFER{LcRizTHEOH
£

Estimation of influences of stand age on an annual change in RLIa after the

in Chamaecyparis obtusa plantations®.

* %

thinning of a certain intensity
*, **Fig. 75 LR,
Same as Fig. 75.
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Fig. 77. b/ & ALK ORBHS—ERE DMK RO TEBHEYBHEISOREIC R HE
DHETE
Estimation of influences of stand age on annual height growth of understory after
the thinning of a certain intensity** in Chamaecyparis obtusa plantations®.
*, **Fig. 15 LE L,
Same as Fig. 75.



— 106 —

5 T 1 L}
Sf 1
©®
= 5 .l i
g
W3 L
@32
E
> 1F .
w
0 1 A L I
0 2 4 6 8 {0
YRR ENEH
Years after the Ist thinning(y)
Fig. 78. #BDELBMK L 2084 / + AT
#H* ickiF 5 RLIa OBEXE(LOHE
&
Estimation of an annual change in RLIa

in 20-year-old Chamaecyparis obtusa
plantations*® where the thinning is prac-
ticed repeatedly”.
*RLla % 2~5% 1282,
RLIa is kept 2 ~ 5%.

** Fig. 75 &6l Lo
Same as Fig. 75.
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Fig. 80. #viK LML 20% £/ + AL
HC B A TEEYBESORED
HEE
Estimation of height growth of understory
in 20-year-old Chamaecyparis
plantations** where the thinning is prac-
ticed repeatedly™.
" Fig. 18 £ L,
Same as Fig. 78.
** Fig. 75 &M Lo
Same as Fig. 75.
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Fig. 79. BOBELET" LA 20E4AL 7 F# AT
W**icB1 5 RLIa OFFELLOH#
E

Estimation of an annual change in RLIla
in 20-year-old Chamaecyparis obtusa plan-
tations®* where the pruning is practiced
repeatedly”.
*RLIa 28 &% 2~5% >,
RLIa is kept about 2 ~ 5%.
** Fig. 75 &[] U,
Same as Fig. 75.
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Estimation of height growth of understory

in 20-year-old Chamaecyparis obtusa

*

plantations™ where the pruning is prac-
ticed repeatedly”.
*Fig. 78 £[E Lo
Same as Fig. 78.
**Fig. 75 &[E Lo
Same as Fig. 75.
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4.3.4 BRBOBVHEEICRIETEE

Y0HEEDE F AR OV TCHIIKBESRE 2884 BE L 7, HEEEo#E W 27D Ao [K]
& [S/S,] KRN B A, BHEERI0ER 0% LUTOBEAICE, (28 Rcdbslsh, t EBERK
FT 0| CL & HI (1240, HBIS0 & LT) KiF &5, 0FEEDEF LM THE, BRSO %
BR< 50% LIToBG, t @ 1L2EK—EL, 50% LU ETREEKBEMHREVEL t bREH-K
(Fig. 82), MEERT 30, 20, 10 R 0% ORIHEETT > 2R, RLIa GREESFOEEE L1
(Fig.83), £/, TRBHEYEESGE W -7 (Fig. 84), 18, Figs. 82~84 TREMXEBOME I
X AMEREOELERER L 12

4.3.5 BATHEOEWSEEICRITTE

40 HHEDEF ARG THATRE SRS 2HHEHE L, BITREOEVIE GD KXo [C] i#HAh,
FATHEPEOEE t 3AKE<H S (Fig. 85). MHEE® 30, 20, 10 RV 0% %25 EF 5 R3T%4T
- 7o fER, RLIa WIITHREMSBROVIEEEH -k (Fig. 86), FTEMUBEHAS LA -1 (Fig.
87, 1545, Figs. 85~87 TIIRFTHR O & 2 EREOE(LEER L 72

4.3.6 HBEHOEVHRMEMBIIRIZTE

40 FHED E 7S & BB EUN L E N & RIRAEORER GBI T IOK S % E L EiBRHED

AR PAHHARS
Estimated period required for canopy closure (y}

0 1 3 i A 1 1
0 10 20 30 40 50 60 70

M % =&

Ratio of removed stem volume by thinning(%)

Fig. 82. 4084/ ¥ AT ITBY 2 HHEE & REASAR OBEROHETE
Estimation of a period required for canopy closure in relation to ratio of
removed stem volume by thinning in 40-year-old Chamaecyparis obtusa planta-
tions™.

*Fig..75 &[G LU, Same as Fig. 75.
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HERLIa

Estimated RLIa(%)

| #MIE Controf _I

T L 1 T 1

RIf%#E Ratio of removed
stem volume by thinning(%)

4 6 8 10 12 14
X EOFEH
Years after thinning(y)

Fig. 83. MEKRORNL 2 0#EE L / + ATHK"ICHB) 5 RLIa OREZ(LOHEE

Estimation of annual changes in RLIa in 40-year-old Chamaecyparis obtusa

plantations® where thinning of various intensity were practiced.

* Fig. 75 &[] Uy Same as Fig. 75.
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Fig. 84. FMKBRORML 3 0 FEE » F ATHR SBT3 TEBENBEZES OREOHE
Estimation of height growth of understory in Chamaecyparis obtusa plantations®
where thinning of various intensity were practiced.

*Fig. 75 &[u] Uy Same as Fig. 75.
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Fig. 85. 40FH b/ # ALK icB 3 s HITH

& REASITRI O MR OHEE
Estimation of a period required for canopy
closure in relation to pruning intensity in
40-year-old Chamaecyparis obtusa planta-
tions™.

* Fig. 75 L@l Lo Same as Fig. 75.
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Fig. 86. HRITHmEORL 2 40%FEL/ + AL
H*icBid 5 RLIa ORELE(LOHTE

Estimation of annual changes in RLIa in

40-year-old Chamaecyparis obtusa planta-

tions® where thinning of various intensity

were practiced.

* Fig. 75 &8 Ly Same as Fig. 75.

Rt oBF R ET#%OREMEREERT,

Figures attached to lines show ratios of crown

length after pruning to that before pruning respec-
tively.

BOERGTL 72, RiEEEOEVI 27D, G KXo [HI] cEEERITT, JIIHOKS IR
O RLIa %5% &3 2MkET - 18R, THSEHTH I3 LHEOMkERD, t ¥KEL (Fig.
88) Rfk#k® RLIa DET BN K (Fig. 89), KM HIBOEV BN o, EEEZGOEES
431 LEUCHETHRL, TEEMBESOREEHELLE A, IMHBERTE S TEEVEHES
RE < ot (Fig. 90), 723, Figs. 88~90 Tid, MKk oM & 3 EREOELLBEAL 1.
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Fig. 87. {HITHEORL 2 0FEE L / + ALK ICBY 2 TEBEMBAS OREOHEE
Estimation of height growth of understory in Chamaecyparis obtusa plantations*
where pruning of various intensity were practiced.

*Fig. 75 &£[@ U, Same as Fig. 75.
M ol F BT RORERMERRERT,

Figures attached to lines show ratios of crown length after pruning to that before pruning

respectively.
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Fig. 88. 4044 € / + ALK OB, —ERE ORMIUK " IC B 1) 5 MEER L RS
RIS B OHEE
Estimation of influence of site condition on the ratio of removed stem volume and
a period required for canopy closure in 40-year-old Chamaecyparis obtusa
plantations® where the thinning of a certain intensity** was practiced.
"M~ EER I OBERE L Fig. 2 E[EU, 3013 Fig. 75 £FH L,

Height growth in each site class is same as Fig. 2. Others are same as Fig. 75.
** Fig. 75 &[al L, Same as Fig. 75.
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Fig. 89. 40#4tb /s ¥ ALK DL BEHF—EREOMUK %D RLIa DEFEZIIK
T REOHTE
Estimation of influence of site condition on annual changes of RLIa in 40-year-
old Chamaecyparis obtusa plantations®™ where the thinning of a certain inten-
sity™™ was practiced.
* Fig. 88 &[5 U, Same as Fig. 88.
** Fig. 75 &6l L, Same as Fig. 75.

*

T L] 1 T LI Ll L
AL 4EST H
~ 3} .~ Wet site
£ 7
= .7
Y= 7
= o -, =
s 2 <
B = 7
§ 5 2} e y
@ o g
e § / s
E s [ ,/ Moderate site
#E /
el'r / _mmui :
o -~ Dry site
L‘J -
0 r-Ty Pl 1 1 : 1 1
0 2 4 6 8 10 12 4 16

RXTE D EH
Years after thinning(y)

Fig. 90. 404 &/ ¥ AT OB R —EREORMK™ %O TBHEMEASOREIC
x4 EoE
Estimation of influence of site condition on height growth of understory in
40-year-old Chamaecyparis obtusa plantations® where the thinning of a certain
intensity** was practiced.
* Fig. 88 £[6l U, Same as Fig. 88.
**TFig. 75 &ld Lo Same as Fig. 75.
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414 ¥ =B

AR TG, WHEOMSERIE S RLIa RUHBANEE O 3 E0MFRERT s, 3EOFL WV
R (MREEASEER ], [FRMSUIRR] KU [FRER) 2RI, THhicd-»>T, ThETEHRERIC
TS S BEBUS - LK PRITEO RLIa OREEOWECTHLEORELER, RETILHOD
BIEEE (A HiT620ElE0HASHhEowE (HE) oRiTcHENSHBERIEORELS
ABT EHTEN, £F, Mons: - OsHiMA (1955) DEZ 2 RBE IS TEED RLIa FOTEHEY
BESHEEAWETSCLA2AMICL, 51T, TEEYHESLEBAE  EABEEERLE OMFRE &
BLTHEROMNE—Ric>LWTHET 5T L Eufflic L,

ZFLT, Iho5oRBESDEL TEMYBEOBEE F K-> T, Br ORBERUR LR
Fo RLIa & TEBMYEBEEZSOREREHE L, BUEKRS TR OFEELEBESI 405 Rlla
v L TEEYEESS ST S5, WHEHIC X > TRERES N ABHEMI TIFIREDE L, &5
1, REICREERESEEERIILTVWS, BEDOIEERLT,

—%, WEHE#%O RLIa O8FEE, ThETW{2roEs sV 3EHAOUERTH
RLENTVLE (EEHAEEN, 1983), &/ +8 (LEEEH, 1983; FREH, 1983; k- BA, 1983
TR T [A]~[D] BEIShTLE,

[A] BB EHEBFED RLIa OETHAHEL,

[B] HIfrAsEm Wi &R0 Fhz,

[C] BR, EITHEEBEZETH0, ToRZEFMCEL K5,

(D] BESICEREIM ST & 0, FRAFHCBASE L 725y Tl T8 5,

T IT, BRBAMRSY & & RLIa 50% LLL, thRIRISERSE L 7obkiy & dE 10~40% o b o TH % (R
H, 1983)

IS EREFVOREEERL3.1~4.3.6 LEL~B &, [A], (Bl 3E0¥h 4.3.2, 4.3.6 DN
BKEHIDT, LKA OKMEREOEBVICLAEREEEZ OGNS, /2, [C] OHFEIT4.3. 2~
4360 FhicBLTEHEATVE, [D] RERShBEEHERPBLNTRITEX U /20,
[C] & [D] &%t~ 3 &, [C] @ [D] o2ERED D B OWRIFIEASE, S BEIREE TO, HHNE
MAELLTVEEEZSNS, bLEITHEH O, HMEEMWHEET 4L RLIa BT
FEC, HRITHC, MRAREKE rAE S CRVEUEL S, FRE (1983) PEHE,» (1983) b
DOHMAEES T ZEBEZLTHY, F~hEORITRHLTI: RLIa 54 ¢TI, TL®RED
RETHITFORESENS L LTV S, WEEBHB SN 5T RLIa OB FAEL 28l
BAM ) ORERENRIIKRE & SMOEEMET MYy oBMBRZNAB ARV L
(FAFRH, 1983)%, RULHMAMEOBEF —BSo sl Lith b LEL ONE,

&I, BRHE (1979 & RLIa & EEAOBER U THEBAOKRE & OBFREMRIT L TETX]
THRTHERAPHNLTRL2ICE> RLIa 8H%E 2+ - £/ 240K 20% LT, FEHERHT 25%
PIF &L, HkkicBRE - LfE (1982) @M IcB T RLIa20% DIF i FAHNES T, [630
~40% THEELTWE, 2E 1, RLIa20~25% 2B TAHOEDZHRAN B,
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THIRBIBNAEFLOMERER, ¢4b5, TREPHESORE!X RLIa 35503 10
% OMHNTRAFFEDOZTNICHD, RLIa #20% OMANTRAFEFEEEZ THBLE S (Figs.
67,68) T & &LZIFE S, - T, RLIa kK& » TFXUOEELSSIHN 2HEE, RLla »20% 49 %
iz 2 WL BTG (Table 27) ORAEERMZICHET (Fig. 66) T &icH 5, RLIa bil4d
REWIBHEY 2B BT 20, R¥RIRESFhEEMsFERshTLE S,

Plhodsn, =71k 2HERRIL, b/ FHROMEBREPHABERO TUERIChhbH BT
N TOMRABHRAEZRHEIC I SHBET 260 TH - 1o

Bk, THAEENOETERCLVIENIBS LT, BEKSOTEEMEELEE L WIS
"B fewo ka5,

¢, B2 LLIFBHEIBEORELREDEIBLONLVLIRENS 5, 2ETHOMII L&
BY, )59 -PLORCEHFELOIATRERBHIKSLHEE LTS (Table 6, Fig. 14),
7, HABNSRET L CHEMOBLENICNE S (Fig. 26), M- T, BEABEZRbEL LI LPB—D
DOEEITIE B,

BHABRERBZFHICI-TELRELBILODOTREYHESH0.5~2m 0L R OFET S
(Fig. 70}, TEMEWBESLS L 0E 85 LERERHEERIE LHmTEASE L3 (Fig. 6) OT,
HABEBEADBEZNDH S, (E-T, TREEMHESH 0.6~2m B33 TELOREERL,
NEBAZTL ORI TR EET»> TERBORELMA 52 EMEE LV, FAIC X » THR SRR
s BENEREFEO (Figs. 27~30)

DHAE Ko/ ¥MEZTOE FICLTHBL &, HMABE ) TEMMEESKbN S, /- T,
40 EEFRIKE O TR OB TR O 21T > THRIEZAL s 8 R WRLEVH 5,

—H, 04" L EOoMSTREFANTS VEMYBENREST L, HKEZO0OHEBEIRVDT, R
EOYBPEIC B M TRRMRCEITERL, RELRTIEBEE LY,

PLEs~tz By, FTREYMPEOBIEET 7V IIEERECHE, REREORT 2% S
LTECHTRES, AEFAMICE-T, TREVHEORS RUEBAR - EABHEBEROZ(LEHEE
L, »>REBBRULBEES TN O RETHELEML, S5, TEEMBEOKELEAS
BYSRBEHEERIT 2 BRI UDTHARRIE - 2,

45 & E

(1) TREMBEOEBOE-ERNTH kR, WiBEEEATTORELABEICER S IENT
&3, MWENBEOKIENEH X W 2 BEOR T LFEER, WERE OBEEETIcRL, Rk
CHITARERICKIZTEEE THITE, MPEITRONERDBEZ(LETRITE S, LLHIEH
EHABNETHEN, HETOETHECEREELTOORUIM -1, &I THERZICESC

CHOFEETAHAER I/ AROKEBRIBALED S, HEOFHNEKEERDOED (Fig. 3) KssH, bbbl
KOS OMEREOSHICHELELONS, FIBDEED, KEERIKRSOMBEREOR A LfIdigT
FahaMBEchy, LEEE> (Fig. 4, BERENSS 2EUTIINE 2 &85, KAOREREIWERSHET
RV BICHAZ0T, HAEHLOHKEERBIROET R LICNE, BEKDI TR 0 FEETA02 OB
LYt b,
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KT HEDLBW AR, $12, BrOBENEE > LHEOREL AT LFAN,

(2) 16, IR UTBELERS THREHEE A, BEEA#ETEUXE3 L&, BERERBRER @
P), BHERERRE () CA#EMS TaESETERE () tELV), #ER (CL) 0 boigEo
ZOTRERE 2, M OMTEIES MG OELEHERER (HD 2WhsLiaEKaE L,

P EoBRIcE->T (18) =,

CL=0.56 A" HI®S"®®
DD LD, 127U, A, B BEH, EE0 HI & S’ oMadbtic LBED CL 550, 20L&
EMEIRMALE, 22T, 19 X,

a*=CL 87°°
LBLL, HA#EMKATRS=S ROT, a* BFOKKMAE0.56 ATHIE 2+ 5, HWEHLBEET 31
NTHERNELL S, a* WHEOHEEREEXIEREELI SN2, 2" LINEEEPRBRUOMAE
BUCHEAOEZR L ORIz W NEEREESS - 120

(3) HIZ7 3 R TELIHAD a* 24EAKEE, &5 Hl RUHOIEE TR EEREENE L EEL]
BBV EWSRADREZHFBALREVA S, TNt (MEHME] EFFY, WHOMBEBEEERS
HitL 42,

) MREBRR O RBASHM (1) & BMGMkicLsEE2@3>ED 21 RTHEL S0 5,

t=KCL,[(8/8)"*—11/(HI-HBD

72220, Kzlo K RYETERODBHORBD BREWIZEREMHEE & 5, CL,, S, 3E8h & CL,
S oA, HBl EEHE TR ERE, HiclEER8 0% UTos &3, »Fo (28) X,

t = 0.4142 CL,/ (HI-HBI)
OEBDERD, t FIRMEREEMRICN B,
BREADHATH 2 VW idEIT+kkc L 3L 2D t Bo&0 QD RTH5A50 %,
t = KCL, [(S/S,)"° — C]/(HI - HBI)

kL, CL, #EiTHORMTEE L Lics %, C=CL,/CLp

—E®D HI 7 3 AR URAYPF 7 5 2 T&ic, FLLWRAMENE 52 2 M0 EERUTEERER
OHAEGHEE a® B BICL TRYD, THo2EAERY [SROAGPHG] LMRAK, [FXH
BARTER] 1tk » T HI & S KU CL » S REABGM o HE o BEASBRE L #ETX 2,

(5) a* £HI (m/y) RU RLIa (%) t0Miciio&D (3D~ SROBEENAED Shi,

1/a* =1/M log (RLIa/100) + 1/N

M = — 2.845 HI *%%%

N=4.963 HI"*!
MEBZOMMBPNEVWIBD a™ DMK 5 RLIa OBERIS, N Ea” 0ORKBczhETnY .
%,

—5E® HI # 52K/U RLIa 7 32Z&k, $L\ RLIa #5 2 5MNEE L EAMEROMA A
bHE a® BB LTRYD, 2RO BALEERESL [SRER) SIFAL, [FRER) KL-T
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HI & S RU CL #»5 RLIa ##ETE %,

6) HI 735 2T &ic (MEMSEE], [FREABBME] XU [SRER] 2 O TRRLALGD
it, HI & S KU CL » 5 RLla ORFEMAFRIT IR E LT, &£/, RLIa D2 ¥ bo—ibicgh
BOREEEERSRKE LTHAL S, CHEHRAENBED FRIR EBEA X,

7)) 16, 31 RU T0ELE DML T RLIa & TREMHEOSSRUBEKREREFENICH S, 1,
THEEMSYT RLIa & TEEVBHEOHM ERMEERE OMKRERD I, 20 o0fEHRE Monsr -
OsuiMa (1955) 2 HEBI#i ALtk - T, FE® RLIa FO TEHEMBASOREEHE L k.
F 7z, BRSO TEMEYEE VT, S LERE » BABESER L OMic—EDMREED 12,

8) DIEomREZAHLELTEBEMBEZOHBET F LIt -T, BxORBEAHRUEEZBOTT
@ RLla & TREESBHESOSELCAHE L, BUOEKS TR 40 FALRICTEEMEESHEAR
45, WHEBKBIC X > THREBES N3 PERRG TRYRBDL L, 551, BRI BLEEESE
BAEARIFLTWS, BEDTEERLI,

9 IhSOHEHRE L / FHROWEHHAPHARBERO T A2 DE IhETOMRLES L
Bb¥, KEFAERIEL 1,

10 FHUEENOETEPBCL VS ENCES LT, TEEMHELHEE LVIREBIE Lbohk
=rR LT,

1) TEMYBEEOCHET 7LV, LESHOHER RESHOERL IR UHFIIHLTELIHT
HE 3, TEBENEEORSRVENE - EEBHEROZLLLHEEL, o, REBERULESRMA
BENLGIRETEELFML, 61, TEEYBEZEORELEL 2EINREAFELRITT AL
5, BREFAICL > TEHUHTHERICN - 2,

oo

COMREED BiIcYich, HRESBRBOBH HEKTR B SHRATAFCEFENR,
BEREEENE 2 FRER (B BAEHENEIR), BAXXEERAZER (B FirEFHsmR
EFR), RUBFBCEEEIBAER (B ASESRNEZRBATIAZER), #75 BHARHAE
£ & EARAMBEERE) 3 B8, CHEREBR- . BEFEAECPHD ELHICELTIE, HA Y
MEEHEREDORL, FOREFIREL \BETORAK BRIHALIHIAR HEXABRSERE 2HIRE
ORFEMEE B RRHEIED, SEREREE R EirkEER, &8 YEE & Ei
HEHWE), HEEC L UEE @ BRSERHMEE), TESUNE G FREERRS, &
HEIFK, EERETR HERATIEFMEAEXT OMFEEEEMRHEZER (B KILXFEFRER,
HBEREBEEOIHAE WL W, F, RXERDEEHEICH - T, HEREEFRELR
KERR B ERBERY) O0TEEEEY, EROIEMICSTr s, ThHo0AEL LK B
L BB,
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FRHEES, HHEREE, HHRT, HESE EHES: BRtA ) $HRoREREIT BT 2
F2 (1)—HREE0Z(L—, 91 EHMKEE, 303~304 (1980)

TRHEEE, SHREBIRES ESRF, HA—E HREFHE ZEFE=S O ALBHCLZ e FHRROE
E LEFoREBE IO VT (D TREEOBRIIREORS s HEHMI0) ¥ —, &
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FRHEESE, HRMEBRES, E#HEEY, FHEZE: bt/ FHRS0BRREL B, TEEEDORTIRE
itoWwT, 92 [ BMGE, 221~222 (1981)

TRIFEES, EFMERER, EERT, MEFE SdEE O A AEIE: ATEBRIC X 5HA
DEHE, LEBEFoRHEBEH (X)—t/F, RFERHRRS OB EMKE, Fmfthk
DAY, 94 BIHMER, 407~408 (1983)
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Dynamics and Control of Understories in
Chamaecyparis obtusa Plantations

Krvono, Yoshiyuki‘”

Summary

The author studied the dynamics of understories in Chamaecyparis obtusa (hinoki)
plantations located in the laurel forest zone of Japan. Among the control (unthinned)
stands, the coverage, the leaf mass, the leaf production, and the number of species in the
understories were greater in the stands elder than about 40-year-old and less in the
younger stands. Among the stands elder than about 40-year-old, the leaf mass, the leaf
production, and the shrub layer coverage in the understories of the thinned stands were
greater than these of the unthinned stands. The key factor on the behavior of
understories was light condition. The site class based on moisture condition (hereafter,
site class) was also an influential factor when the light condition was considerably
improved.

The classification of tree height in the understories was hardly made in a young
stand. However, two or three layers were usually found in the stands elder than about
40-year-old. In the thinned stands, the classification of the layers was easy, especially
on wet sites. The shrub layer in the control stand was dominated by evergreen
broad-leaved species. In the thinned stand, however, many deciduous broad-leaved trees
were found. The life span of the trees germinated in a young stand was shorter.
However, some of the trees germinated in the elder stand, especially those germinated
just before or after the thinning, had a longer life span and composed a shrub layer.

The diagrams for estimating relative light intensity under a canopy (RLIa) were
proposed (for instance, Fig. 63). Every diagram is composed of three kinds of lines
(CCL, CLR and CLP). The upper-most line among the parallel lines from lower-left to
upper-right in Fig. 63 is the canopy closure line (CCL) showing the relation between
stand density and mean crown length in a closed stand. The parallel lines from
lower-left to upper-right in Fig. 63 are a set of the contour lines of RLIa (CLR) showing
the relation between a”* (defined as the ratio of mean crown length of the stand to the
square root of mean land area per tree) and RLIa. The broken lines from lower-left to
upper-right in Fig. 63 are a set of the contour lines of the period required for canopy
closure (CLP) showing the relation between a* and the period required for canopy
closure. The annual changes in RLIa after thinning and/or pruning can be estimated by
the diagram. Moreover, the diagram is applicable to the selection of the intensity and
frequency of thinning and/or pruning for keeping the expected RLIa. However, these
three lines are also affected by the stand height growth. Figs. 63, 64, and 65 are
applicable to stands whose mean height growth is 0.3, 0.2, and 0.1 m/y, respectively.
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The author modified the method of estimating height growth of a tree in the shade by
Monsi - OsHiMa (1955) and showed the method of estimating the growth of the understory
height, the shrub layer coverage, and the herb layer coverage in relation to RLIa and site
class of the stand.

A dynamic model for understories (Fig. 46 shows a general description of the model)
was proposed based on the above-mentioned results. The annual changes in the RLIa
and the understory height in the stands established under various conditions of tending
and site were estimated by the model and the methods of thinning and pruning for

improving the growth of understories were shown.



